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Increased  Efficiency 
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them. 
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To  Concrete  Contractors; 

The  conservation  and  proper  distribution 
of  labor  is  necessary  to  help  win  the  war. 
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by  doing  the  work  in  our  shops  on  power 
machines  instead  of  doing  the  work  in  the 
field,  and  it  will  cost  you  less  money,  as  well 
as  save  time. 

By  using  bar-tys,  ty-chairs  and  other  con¬ 
crete  specialties  manufactured  by  us,  you 
will  also  conserve  labor,  and  at  the  same  time 
save  money.  Let  us  tell  you  more  about  our 
time-  and  labor-saving  devices. 
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and  many  new  enterprises  will  credit  to  themselves 
thousands  of  dollars  in  earlier  profits  and  saved  capital 
charges  as  a  practical  result  of  methods  developed  in 
the  war-drive  construction  of  1917  and  1918. 


I  nified  Air  Service 

Promises  Better  Results 

INDIGNATION  is  a  mild  word  to  characterize  the 
feelings  aroused  the  country  over  by  the  senate  com¬ 
mittee  report  on  airplane  production — or  lack  of  it.  Until 
the  Hughes  report  appears  it  may  be  well  to  say  no  more 
than  that  the  whole  airplane  procedure  until  within 
recent  months  showed  absence  of  efficient  engineering 
direction,  both  within  and  without  the  army,  combined 
with  overweening  confidence  on  the  part  of  inexperienced 
engineers  and  promoters.  Happily  there  has  been  much 
improvement  since  John  D.  Ryan  became  head  of  the 
Bureau  of  Aircraft  Production  and  still  more  may  be 
expected  now  that  the  entire  airplane  program  has  been 
unified  under  Mr.  Ryan  as  Director  of  Air  Service  and 
Second  Assistant  Secretary  of  War. 


Are  You  Ready  to  Join  the 

Fourth  Liberty  I^oan  Drive? 

VICTORY  for  our  righteous  cause  is  nearer  every 
day,  but  it  is  still  a  long  road  to  Berlin.  More  men, 
more  munitions,  more  supplies,  all  in  vast  numbers,  must 
be  sent  overseas.  More  ships  must  be  built  to  carry 
them.  More  money  must  be  loaned  our  allies.  More 
aid  must  be  given  to  Belgium,  to  Ru.ssia,  to  all  who 
have  felt  the  heel  of  tyranny  and  are  starving  and 
bleeding  for  freedom.  More  billions  must  be  provided 
to  meet  our  commitments.  To  that  end  the  Fourth 
Liberty  Loan  Campaign  will  begin  Sept.  28.  Are  you 
ready?  It  is  not  enough  to  pledge  your  own  subscription 
to  the  utmost.  Other  must  be  fired  with  zeal.  Team 
work  is  required.  Engineers,  contractors,  manufac¬ 
turers,  supply  men,  every  reader  of  Engineering  News- 
Record,  are  you  ready  to  help — individually,  through 
your  firm  or  corporation,  through  your  trade  association 
your  local,  state  and  national  technical  society?  Read 
the  comprehensive  plan  announced  on  advertising  page 
110.  Then  be  ready  to  do  your  part.  Put  the  Fourth 
Liberty  Loan  over  the  top  and  shorten  the  road  to  Berlin. 


More  Electric  Driven  Pumps 

Would  Conserve  Men  and  Fuel 

HOW  to  keep  enough  competent  men  to  operate 
water-works  plants  is  a  constant  and  increasingly, 
serious  problem  in  many  cities.  Substitution  of  elec¬ 
tric  for  steam  power  is  helping  but  materially  in  some 
places.  There  are  many  small  plants  and  a  goodly  num¬ 
ber  of  large  ones  where  electricity  from  central  .stations 
could  be  substituted  for  steam  with  a  saving  alike  of 
man-power  and  fuel.  The  change  should  not  be  made 
by  city  councils  or  water  boards  without  first  securing 
competent  engineering  advice. 


Saving  Engineers’  Time 

by  Motor  Transportation 

SCARCITY  of  engineers  for  municipal  service  makes 
it  more  important  than  ever  to  save  their  time.  The 
Chicago  Board  of  Local  Improvements  has  reduced  some¬ 
what  the  time  spent  by  its  field  engineers  in  getting 
to  their  work  by  planning  meeting  places  and  daily 
routes.  It  appears  that  there  is  still  much  loss  of  time 
due  to  reliance  upon  infrequently  run  street-car  and 
suburban  railway  trains  to  reach  outlying  districts  and 
then  having  to  walk  considerable  distances  to  get  to 
the  work  of  the  day.  Ifi  the  north  division  of  the  city 
there  was  an  average  time  loss  of  20  minutes  in  walking 
to  and  from  work  alone.  Record  of  the  actual  time 
spent  by  the  field  parties  in  work  and  in  getting  to 
and  from  work  is  being  kept  by  the  engineers  this 
year.  Besides  loss  of  time  due  to  lack  of  transportation 
facilities  it  often  happens  that  an  engineer  is  needed  on 
two  jobs  at  about  the  same  moment.  One  of  the  jobs  is 
either  held  up  or  else  the  work  is  carried  on  at  the 
risk  of  errors,  inefficiency  and  increased  cost.  Motor 
transportation  has  been  sugge.sted  as  a  remedy.  It  is 
u.sed  elsewhere,  though  not  as  much  as  it  well  might  be. 


Speed  Construction 

Methods  Will  Persist 

SPEED  construction  has  been  the  engineering  wonder 
of  the  war.  What  has  had  to  be  done  has  been  done. 
Of  the  great  essentials  to  victory  time  has  been  the 
most  effectively  used.  With  all  this  speed,  however,  there 
has  gone  the  old  assumption  that  it  is  tremendously 
expensive  and  means  a  lavish  use  of  men  and  equipment 
beyond  the  economic  possibilities  of  peace  times.  One 
of  the  real  engineering  lessons  of  the  war  would  be 
lost  if  this  view  prevailed.  On  some  kinds  of  work,  of  a 
•sort  that  could  readily  be  divided  into  units  each  with 
multitudes  of  men,  costs  undoubtedly  became  abnormal, 
but  in  numerous  operations  permanent  in  nature, 
though  driven  by  military  necessity,  the  time  saving 
was  the  result  of  careful  planning,  of  concentrated  exe¬ 
cution  and  an  esprit  de  corps  which  multiplied  the  effect 
of  effort.  Contractors  and  engineers  will  not  be  slow  to 
capitalize  this  experience  when  peace  returns.  A  pre¬ 
mium  on  speed  will  still  be  asked,  for  there  is  a  human 
limit  to  everything,  but  time  standards  will  be  revised 
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Unified  Air  Service 

Promises  Better  Results 

INDIGNATION  is  a  mild  word  to  characterize  the 
feelings  aroused  the  country  over  by  the  senate  com¬ 
mittee  report  on  airplane  production — or  lack  of  it.  Until 
the  Hughes  report  appears  it  may  be  well  to  say  no  more 
than  that  the  whole  airplane  procedure  until  within 
recent  months  showed  absence  of  efficient  engineering 
direction,  both  within  and  without  the  army,  combined 
w’ith  overweening  confidence  on  the  part  of  inexperienced 
engineers  and  promoters.  Happily  there  has  been  much 
improvement  since  John  D.  Ryan  became  head  of  the 
Bureau  of  Aircraft  Production  and  still  more  may  be 
expected  now  that  the  entire  airplane  program  has  been 
unified  under  Mr.  Ryan  as  Director  of  Air  Service  and 
Second  Assistant  Secretary  of  War. 

More  Electric  Driven  Pumps 

Would  Conserve  Men  and  Fuel 

HOW  to  keep  enough  competent  men  to  operate 
water-works  plants  is  a  con.stant  and  increasingly 
serious  problem  in  many  cities.  Substitution  of  elec¬ 
tric  for  steam  power  is  helping  out  materially  in  some 
places.  There  are  many  small  plants  and  a  goodly  num¬ 
ber  of  large  ones  where  electricity  from  central  stations 
could  be  substituted  for  steam  with  a  .saving  alike  of 
man-power  and  fuel.  The  change  should  not  be  made 
by  city  councils  or  water  boards  without  first  securing 
competent  engineering  advice. 

Speed  Construction 

Methods  Will  Persist 

SPEED  construction  has  been  the  engineering  wonder 
of  the  war.  What  has  had  to  be  done  has  been  done. 
Of  the  great  essentials  to  victory  time  has  been  the 
most  effectively  used.  With  all  this  speed,  however,  there 
has  gone  the  old  assumption  that  it  is  tremendously 
expensive  and  means  a  lavish  use  of  men  and  equipment 
beyond  the  economic  possibilities  of  peace  times.  One 
of  the  real  engineering  lessons  of  the  war  would  be 
lo.st  if  this  view  prevailed.  On  some  kinds  of  work,  of  a 
sort  that  could  readily  be  divided  into  units  each  with 
multitudes  of  men,  costs  undoubtedly  became  abnormal, 
but  in  numerous  operations  permanent  in  nature, 
though  driven  by  military  necessity,  the  time  saving 
was  the  result  of  careful  planning,  of  concentrated  exe¬ 
cution  and  an  esprit  de  corps  which  multiplied  the  effect 
of  effort.  Contractors  and  engineers  will  not  be  slow  to 
capitalize  this  experience  when  peace  returns.  A  pre¬ 
mium  on  speed  will  still  be  asked,  for  there  is  a  human 
limit  to  everything,  but  time  standards  will  be  revised 


and  many  new  enterpri.ses  will  credit  to  themselves 
thousands  of  dollars  in  earlier  profits  and  saved  capital 
charges  as  a  practical  result  of  methods  developed  in 
the  war-drive  construction  of  1917  and  1918. 

Are  You  Ready  to  Join  the 

Fourth  Liberty  Loan  Drive? 

VICTORY  for  our  righteous  cause  is  nearer  every 
day,  but  it  is  still  a  long  road  to  Berlin.  More  men, 
more  munitions,  more  supplies,  all  in  vast  numbers,  must 
be  sent  overseas.  More  ships  must  be  built  to  carry 
them.  More  money  must  be  loaned  our  allies.  More 
aid  must  be  given  to  Belgium,  to  Russia,  to  all  who 
have  felt  the  heel  of  tyranny  and  are  .starving  and 
bleeding  for  freedom.  More  billions  must  be  provided 
to  meet  our  commitments.  To  that  end  the  Fourth 
Liberty  Loan  Campaign  will  begin  Sept.  28.  Are  you 
ready?  It  is  not  enough  to  pledge  your  own  subscription 
to  the  utmo.st.  Other  must  be  fired  with  zeal.  Team 
W'ork  is  required.  Engineers,  contractors,  manufac¬ 
turers,  supply  men,  every  reader  of  Engineering  News- 
Record,  are  you  ready  to  help — individually,  through 
your  firm  or  corporation,  through  your  trade  a.ssociation 
your  local,  state  and  national  technical  .society?  Read 
the  comprehensive  plan  announced  on  advertising  page 
110.  Then  be  ready  to  do  your  part.  Put  the  Fourth 
Liberty  Loan  over  the  top  and  shorten  the  road  to  Berlin. 

Saving  Engineers*  Time 

by  Motor  Transportation 

SCARCITY  of  engineers  for  municipal  service  makes 
it  more  important  than  ever  to  save  their  time.  The 
Chicago  Board  of  Local  Improvements  has  reduced  some¬ 
what  the  time  spent  by  its  field  engineers  in  getting 
to  their  work  by  planning  meeting  places  and  daily 
routes.  It  appears  that  there  is  still  much  loss  of  time 
due  to  reliance  upon  infrequently  run  street-car  and 
suburban  railway  trains  to  reach  outlying  districts  and 
then  having  to  walk  considerable  distances  to  get  to 
the  work  of  the  day.  In  the  north  division  of  the  city 
there  was  an  average  time  loss  of  20  minutes  in  walking 
to  and  from  work  alone.  Record  of  the  actual  time 
spent  by  the  field  parties  in  work  and  in  getting  to 
and  from  work  is  being  kept  by  the  engineers  this 
year.  Besides  loss  of  time  due  to  lack  of  transportation 
facilities  it  often  happens  that  an  engineer  is  needed  on 
two  jobs  at  about  the  same  moment.  One  of  the  jobs  is 
either  held  up  or  else  the  work  is  carried  on  at  the 
risk  of  errors,  inefficiency  and  increased  co.st.  Motor 
transportation  has  been  suggested  as  a  remedy.  It  is 
used  elsewhere,  though  not  as  much  as  it  well  might  be. 
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With  the  present  shortage  of  municipal  engineers  and 
the  high  salaries  which  they  are  either  drawing  or  justly 
entitled  to  draw,  conservation  of  their  time  and  energy 
by  the  use  of  automobiles  and  all  other  proven  facilities 
should  be  effected  without  delay 

Value  Hased  on 

Cost  of  Service 

EPEATEDLY  the  courts  have  decreed  that  public 
utilities  are  entitled  to  a  “fair  return”  on  “fair 
value.”  The  meaning  of  “fair  value”  is  still  as  great 
a  bone  of  contention  as  it  was  a  decade  ago.  Original 
cost,  reproduction  cost,  production  cost,  capitalized 
earnings — all  have  their  advocates.  And  the  advocates 
of  each  theory  have  had  much  from  courts  and  com¬ 
missions  to  support  and  to  refute  their  theories.  As 
yet.  however,  nobody  knows  what  this  elusive  “fair 
value”  is.  Elsewhere  in  this  issue  Dean  Raymond 
argues  for  a  combination  of  investment  and  cost  of 
operation — under  the  reasonable  contention  that  the 
owner  is  justly  entitled  to  interest  on  the  former  and 
profit  on  the  latter.  It  is  not  clear  how  this  could 
be  applied  to  competitive  enterprises  like  railroads, 
where  the  interdependence  of  rates  mu.st  never  be  lost 
sight  of;  but  for  the  local  monopoly  it  seems  to  have 
much  to  commend  it. 

The  Whine  and  Smile  in  Labor  Management 

HAT  a  relief  to  meet  a  manufacturer  these  days 
whose  fir.st  word  is  not  a  complaint  over  labor 
difficulties  and  labor  shortage. 

Recently  we  had  one  of  those  pleasant  experiences. 
Our  guide  through  a  plant  of  5000  men  said  little  about 
the  labor  policies  of  the  company.  He  trusted  to  the 
discernment  of  his  visitors.  But  one  would  be  blind,  and 
insensitive  in  addition,  to  fail  to  see  and  feel  the  spirit 
of  contentment,  of  interested  endeavor,  that  pervaded 
the  shop;  or  to  notice  the  high  average  age  of  the 
workers  and  the  very  small  proportion  of  foreigners. 

These  things  do  not  just  happen.  And  the  story 
came  out  in  talking  with  the  factory  and  the  general 
e.xecutives.  First  in  importance,  the  White  Company, 
motor  car  and  motor  truck  manufacturers,  for  their 
plant  at  Cleveland  is  the  one  in  question,  has  believed  in 
the  mature  man,  has  valued  highly  his  experience  and 
steadiness.  Secondly,  the  company  has  acted  on  the 
belief  that  the  high-class  men  it  seeks  must  be  paid  well 
and  must  progress.  Consequently,  it  has  voluntarily 
advanced  wages  with  the  cost  of  living,  using  Brad- 
street’s  index  figures  as  the  basis.  The  wages  per  man 
have  been  almost  doubled  since  1914.  There  is  no 
profit  sharing.  The  full  wage  goes  into  the  pay  envelope 
each  week.  With  this  intelligent  wage  policy  has  gone 
the  highest  consideration  for  the  welfare  and  comfort, 
and  even  the  opinions  and  feelings  of  the  men.  No  im¬ 
portant  move  affecting  them  is  made  without  getting 
the  views  of  the  shop  committee,  composed  of  one  com¬ 
mitteeman  for  every  10  men — a  large  committee,  secur¬ 
ing  thorough  representation. 

The  reasons  for  these  policies  are  not  philanthropic 
or  sentimental,  but  are  based  on  commonsense,  hard- 
headed  business  judgment  and  belief  in  the  doctrine 
of  fair  play. 


“If  we  had  a  $25,000  machine  in  the  shop,”  says 
E.  W.  Hulet,  the  superintendent,  “we  w'ould  put  it  in  a 
glass-cased  room,  appoint  an  expert  to  run  and  take 
care  of  it  and  cover  it  at  night.  Why  should  we  not 
treat  a  $25,000  man  as  well?”  And  at  6  per  cent,  any 
man  who  receives  $1500  wages  a  year  has  a  capitalized 
value  of  $25,000. 

The  executive  heads  resort  to  equally  simple  argu¬ 
ment.  “No  one  can  run  a  business  from  a  distance,” 
said  Walter  C.  White,  sales  manager.  “The  place  for 
the  manager  is  at  the  plant,  not  out  on  yachts,  in 
Florida,  or  at  the  seashore.  When  you  are  on  the  job, 
you  can  quickly  find  out  how  things  are  running.  If 
there  are  difficulties,  don’t  run  away.  Face  them,  see 
the  other  fellow’s  point  of  view,  and  settle  them  on  the 
basis  of  the  square  deal.” 

And  the  results? 

No  labor  shortage — 

Practically  no  spoiled  work — 

No  strikes — 

And,  despite  a  doubling  of  wages  an  increased  cost 
per  dollar  of  output  of  only  3  per  cent. 

And  yet  the  moss-backs,  the  divine-right  industrial 
rulers,  inveigh  against  labor,  and  form  their  associations 
for  defense  and  sometimes  for  camouflage. 

A  little  vision,  a  little  sincerity,  a  little  of  the  spirit 
of  fair  play  and  they  would  have  less  use  for  the  asso¬ 
ciations. 

And  while  they  whine  and  fight,  the  Fords,  and  the 
Whites  and  the  Filenes  who  have  the  vision  and  act  on 
it  go  on  smiling. 

Contrasting  Views  of  Water  Meters 

SHARPLY  contrasting  views  of  water  meters  are 
shown  in  clippings  from  newspapers  in  Chicago  and 
Evanston.  In  Chicago,  meters  are  little  used,  badly 
needed,  strongly  opposed,  and,  in  the  clipping,  grossly 
misrepresented.  In  Evanston,  meters  have  recently  been 
introduced  on  a  large  scale  and  the  clipping  from  that 
city  shows  that  the  dire  allegations  against  them  before 
their  introduction  were  only  expressions  of  popular 
fallacies  or  disingenuous  arguments. 

Following  headlines  alleging  meter  graft  and  robbery 
of  the  people,  the  Chicago  Eagle  of  July  27  declared 
in  nine  paragraphs  here  made  into  one: 

“The  health  and  pocketbooks  of  the  people  are  again 
menaced.  The  water  meter  promoters  are  at  it  again. 
This  time  a  section  of  the  daily  press  is  backing  the 
scheme.  Water  meters  mean  less  water.  Less  water 
means  poor  health.  Water  meters  are  costly.  They  are 
unnecessary.  The  man  who  proposes  water  meters  at 
this  time  is  a  traitor  to  the  public.” 

Contrast  the  foregoing  unsupported  allegations  from 
a  city  with  few  meters  which  has  long  been  notorious 
for  water  waste  and  is  now  almost  criminally  burning 
fuel  needed  in  war  industries  to  pump  vast  quantities 
of  water  to  run  to  useless  waste  with  the  following 
judicial  words  from  the  Evanston  News  Index,  two 
days  earlier. 

“Last  year  when  the  meter  system  was  installed  in 
the  homes  of  the  city  there  were  dire  prophecies  that 
there  would  be  this  summer  no  beautiful  lawns,  no 
flourishing  gardens.  Evanston  was  to  become  a  place  of 
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dry  and  barren  waste  because  the  people  would  hear  the 
click  of  the  meter  registering  nickels  and  dimes  and 
dollars  every  time  the  hose  w’as  turned  on  the  plants  and 
the  grass.  But  experience  has  shown  that  it  was  trouble 
.seeking  pure  and  simple  to  look  forward  to  any  such 
outcome  of  the  establishment  of  a  system  by  which  the 
water  user  paid  for  what  he  used  and  for  nothing  else. 
It  has  apportioned  the  expense  of  running  the  plant  in 
a  fairer  way.  It  has,  most  important  feature  of  the  new 
plan,  effected  the  repairing  of  leaks  which,  before  the 
water  lost  had  to  be  paid  for,  were  unattended,  and  has 
thus  reduced  the  total  used  by  the  city,  saved  fuel  and 
labor,  and  had  no  bad  effect  whatever  upon  the  appear¬ 
ance  of  lawms  and  the  flourishing  state  of  the  garden.” 

Comment  is  superfluous,  but  it  may  well  be  urged  that 
Chicago  engineers  and  engineering  societies  get  behind 
and  keep  behind  the  water  meter  ordinance  for  which 
much  valiant  work  was  done  a  few  weeks  ago.  The 
ordinance  was  “filed.”  It  should  be  taken  from  the 
file  and  passed  immediately,  so  a  water  and  fuel  saving 
campaign  may  be  started  without  delay. 

Another  Threat  to  Stop  Construction 

Regulations  such  as  that  of  the  local  labor  board 
.of  the  District  of  Columbia,  reported  on  p.  429  of 
this  journal  last  week,  even  if  inspired  by  the  Depart¬ 
ment  of  Labor,  should  be  carefully  considered  before 
being  applied  all  over  the  country,  according  to  the  local 
lights  of  hundreds  of  local  labor  boards.  The  District 
board  announced,  among  other  things,  that  all  construc¬ 
tion  work,  except  that  for  direct  war  purposes,  must 
do  without  common  labor,  and  that  all  truck  drivers  and 
teamsters  not  engaged  in  hauling  material  owned  by  or 
destined  for  the  Federal  Government  must  seek  a  more 
useful  occupation.  The  manifest  gap  between  the  word¬ 
ing  of  the  second  part  of  this  ukase  and  the  curtailment 
in  trucking  which  it  is  possible  to  effect  without  starv¬ 
ing  the  public  suggests  that  it  may  not  be  the  intention 
to  apply  the  first-mentioned  section  of  the  regulations 
literally  to  construction  work.  If  so  taken,  however, 
this  pronouncement  furnishes  an  example  of  the  diffi¬ 
culty  connected  with  assuming  control  of  common  labor 
and  leaving  skilled  labor  in  private  hands.  Withdrawing 
the  common  labor  will  shut  down  construction  w^ork 
completely.  What  is  to  be  done  with  the  skilled  labor 
thus  released?  Have  any  plans  been  made  for  putting 
it  to  use?  Of  course,  some  of  these  skilled  workers  will 
go  into  the  army.  The  majority  of  them,  however,  will 
not  be  so  used  under  the  present  exemption  plans  of  the 
Government.  Most  of  them  would  have  to  throw  away 
their  skill  and  learn  a  new  trade  to  go  into  a  direct 
war  industry,  and  a  large  part  of  them  would  have  to 
move  a  considerable  distance  to  reach  such  an  industry. 

Will  all  these  things  be  considered?  Will  due  con¬ 
sideration  be  given  to  the  effect  on  the  rapidly  soaring 
cost  of  living  of  the  great  industrial  waste  entailed  by 
Stopping  all  construction?  Does  the  Government  plan  to 
take  over  all  residential  construction  in  the  worse  con¬ 
gested  cities  which  would  be  brought  to  a  halt  by  this 
order?  Has  full  consideration  been  given  to  the  fact 
that  this  country  owes  the  world  other  .serious  obliga¬ 
tions  con.sequent  upon  winning  the  war,  and  that  it  mu.st 
be  ready  to  meet  them?  Will  this  order  of  the  Washing¬ 


ton  labor  board  be  applied  in  the  knowledge  that  this 
country  is  the  last  re.sort  of  the  Allies,  and  that  should  it 
be  compelled  indu.strially  to  go  the  way  of  France  and 
Great  Britain  there  will  be  grave  danger  even  yet  that 
we  .shall  lo.se  all  we  are  fighting  for? 

The  country,  those  interested  in  building  construction 
and  especially  contractors  have  a  right  to  be  fully  in¬ 
formed  on  these  points  before  local  boards  throughout 
the  land  begin  applying  these  suggestions.  According  to 
varying  local  interpretations  the  contractors  especially 
.should  at  this  moment  be  organized  to  advi.se  with  the 
Government  on  the  stoppage  of  construction  work  and 
to  furnish  information  from  which  correct  conclusions 
can  be  drawn  and  wise  action  taken.  The  national  or¬ 
ganization  of  contractors  which  is  being  formed  should 
be  pushed  along  by  every  firm  in  the  country.  It  is  now 
even  more  necessary  than  before  that  the  machinery  of 
such  an  organization  be  got  into  action  at  the  earliest 
date  possible. 

How  Will  the  New  Selective  Draft  Ages 
Affect  Industry? 

UNDER  the  new  draft  law  passed  by  Congress  and 
signed  by  President  Wilson  last  week  all  men  be¬ 
tween  the  ages  of  18  and  45  not  now  in  military  service 
are  subject  to  call.  The  selective  principle  is  retained, 
but  the  law  itself  says  nothing  about  classes  to  be 
exempted. 

The  prospective  passage  of  the  law  has  stirred  industry 
as  has  nothing  since  the  war  began.  How  will  the  selec¬ 
tive  principle  be  applied?  Evidently  the  line  will  be 
drawn  tighter  than  ever  between  the  essential  and  non- 
essential  industries.  In  other  words,  the  “Work  or 
Fight”  principle  will  apply,  but  in  the  essential  in¬ 
dustries  themselves  what  effort  will  the  Government 
make  to  protect  itself  by  retaining  in  the  industries  the 
men  who  are  carrying  the  burdens  of  those  industries — 
who  furnish  the  executive  brains,  the  energy  and  the 
enthusiasm?  A  great  many  of  these  men  are  between 
35  and  45.  Needless  to  say,  their  withdrawal  would  be 
a  calamity.  It  is  hard  now  to  keep  the  industries  going. 
Nothing  less  than  stoppage  would  result  if  the  main 
springs,  the  active  managers,  w’ere  taken.  And  with 
the  decline  of  these  industries  would  go  not  only  the 
destruction  of  our  industrial  W’ar  program  but  also  the 
net  income  of  these  companies  and  the  consequent  ability 
to  pay  taxes  and  buy  Liberty  bonds. 

Beyond  question  our  industrial  structure,  under  the 
easiest  condition,  must  suffer  a  very  considerable  altera¬ 
tion.  This  is  to  be  expected.  But  the  country  would 
be  the  better  off  if  business  men  were  informed  quickly 
of  the  Government’s  policy.  Certainty  should  succeed 
uncertainty  as  quickly  as  possible.  Only  so  can  prepara¬ 
tions  be  made  for  taking  care  of  our  industrial  enter¬ 
prises.  The  time  for  adjustment  is  all  too  short  in  any 
event. 

A  general  policy  needs  to  be  declared.  If  interpreta¬ 
tion  is  left  to  the  local  draft  boards,  the  results  to  the 
industries  and  the  Government  may  be  serious. 

So  far  the  Government  has  applied  the  selective  draft 
principle  intelligently.  The  confidence  created  in  the 
Government  and  in  the  Secretary  of  War  should  be 
retained  by  a  frank  declaration  from  the  Secretary  to 
the  business  men  of  the  country  at  once. 
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Great  Range  in  Size  and  Character  of  Systems  of  Supply — Several  Mechanical  Filters  Under  Way 

Laboratory  Division  Controls  Quality  of  Water 

By  Robert  K.  Tomlin,  Jr. 

War  Oorrt‘siK>ndent  t>f  KiiKineeriiip  Ne\vs-ll«‘cord 

Three  hundred  and  seventy-five  sep¬ 
arate  water-works  projects — ranging  in  scope  from 
the  utilization  of  a  shallow  farm  well  to  the  building 
of  a  curved  concrete  dam,  pipe  line  and  mechanical  filtra¬ 
tion  plant — represented  the  volume  of  work  on  hand  in 
France  early  in  June  by  the  water-supply  division  of 
the  American  Expeditionary  Forces.  These  activities 
are  entirely  distinct  from  those  described  in  the  article 
“Water-Supply  at  the  Front”  in  Engineering  News- 
Uecord  of  May  9,  p.  892.  The  figures  given  above  indi¬ 
cate  the  extent  of  the  program  which  is  being  carried 
out  by  our  water-supply  engineers,  and  should  disil¬ 
lusionize  those  to  whom  “the  front”  and  “France”  have 


taken  as  a  matter  of  course.  In  France,  however,  con¬ 
ditions  are  vastly  different.  Water-supply  systems  with 
house  connections  are  decidedly  the  exception  in  all  but 
large  cities.  Small  towns  often  are  supplied  from  wells 
or  from  springs  by  means  of  pipe  lines  and  public  taps 
at  various  points  in  the  village  streets  or  squares. 

With  the  coming  of  the  American  Army  into  France, 
it  became  necessary  at  the  very  outset  to  prepare  an 
extensive  program  of  water-supply  for  hundreds  of  lo¬ 
calities.  For  example,  there  are  the  cantonments,  train¬ 
ing  areas,  railroad  yards  and  terminals,  aviation  fields, 
supply  depots,  ordnance  plants,  repair  shops  and  hos¬ 
pitals — to  say  nothing  of  the  big  developments  required 
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at  base  ports  where,  according  to  the  official  figures 
made  public  in  July,  American  troops  were  landing  on 
French  soil  at  the  rate  of  a  quarter  of  a  million  per 
month.  It  is  clear,  therefore,  that  the  problem  of  water- 
supply  in  the  areas  back  from  the  front  is  one  of  segre¬ 
gated  projects  in  great  number  rather  than  of  a  single 
large  project. 

An  engineer  organization  reporting  to  the  Director 
of  Construction  and  Forestry,  a  brigadier-general,  at 
the  headquarters  of  the  services  of  supply,  has  been 
formed  to  handle  the  water-supply  work.  At  its  head 
is  a  captain  of  engineers  who  was  formerly  principal 
assistant  engineer  in  charge  of  the  design  of  the  $200,- 
000,000  Cat.skill  aqueduct  for  New  York  City.  Assist¬ 
ing  him  are  other  engineers,  experienced  in  the  various 
special  lines  of  water-works  construction,  filtration,  ster¬ 
ilization,  pumping  machinery,  etc.  An  important  part 
of  the  work  is  the  control  of  the  quality  of  the  water- 
supply.  Laboratories  for  the  chemical  and  bacterial 
analysis  of  water  have  been  established  at  a  number  of 
points  and  are  under  the  control  of  a  director  of  labora- 


become  synonymous  terms.  As  I  pointed  out  in  a  former 
article,  there  is,  between  the  coast  and  the  so-called 
zone  of  the  armies,  an  area  containing  hundreds  of  im¬ 
portant  centers  of  one  sort  or  another,  all  essential 
parts  of  the  military  machine,  where  the  services  of 
the  engineer  are  in  demand.  It  is  natural,  however, 
that  there  should  be  a  tendency  for  interest  to  focus 
upon  the  great  drama  which  is  being  played  in  the  im¬ 
mediate  vicinity  of  No  Man’s  Land  and  to  pass  by  the 
less  .sensational,  but  highly  important,  activities  which 
are  being  conducted  in  the  areas  of  the  services  of 
supply. 

Troops  in  large  numbers  are  stationed  in  or  near 
French  villages  or  at  sites  which  have  been  developed 
from  farm  land  into  large  centers  of  population  since 
our  entry  into  the  war.  All  demand  water-supplies. 
Where  existing  systems  are  available,  they  are  used 
or  enlarged,  but  over  here  there  is  no  such  general 
provision  of  water-supply  systems  in  small  towns  as  in 
the  United  States.  By  the  American  at  home  the  finding 
of  running  water,  even  in  houses  of  small  towns,  is 
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tories  who  was  formerly  director  of  the  Illinois  State 
Water  Survey. 

All  projects  designed  to  obtain  supplies  from  navi¬ 
gable  streams  or  to  pump  water  into  existing  French 
pipe  lines  required,  originally,  the  approval  of  the 
French  Ministry  of  War  and  also  that  of  the  local 
French  officials.  In  the  early  stages  of  the  work 
progress  was  delayed  by  the  necessity  of  attending  to  a 
great  many  formalities,  but  recently  the  procedure  has 
been  simplified,  and  in  the  matter  of  requisitions  of 
land,  permits,  etc.,  we  are  now  dealing  directly  with 
French  local  officials,  such  as  representatives  of  Pouts 
et  Chaussees,  prefects  and  mayors.  This  change  in 
practice  followed  a  request  by  the  French  Ministry'  of 
War  for  the  submission  of  complete  reports  and  plans 
on  all  water-supply  projects  contemplated  for  the  use 
of  the  American  Expeditionary  Forces.  With  the  lim¬ 
ited  force  of  men  available  and  the  huge  number  of 
projects  in  hand,  the  granting  of  such  a  request  would 
have  meant  practically  the  shutting  down  of  regular 
work  for  a  good  many  weeks  to  prepare  reports  and 
wait  for  them  to  pass  through  official  channels  and 
receive  the  necessary  approval.  An  understanding  has 
been  reached  lately,  however,  whereby  cumbersome  pro¬ 
cedure  of  this  sort  may  be  by-passed  and  our  dealings 
conducted  directly  with  the  local  authorities  in  the 
town  or  village  where  we  are  planning  to  operate. 

As  to  the  types  of  w'ater-supply  installations  on  which 
our  engineers  are  engaged,  there  are,  first  of  all,  the 
large  hospitals.  At  most  of  the  10,000-bed  hospitals 
the  water  requirements  are  estimated  to  be  460,000  gal. 
per  day.  On  these  projects  there  are  generally  two  al¬ 
ternatives,  pumping  from  a  river  or  obtaining  a  supply 
from  wells.  The  use  of  liquid  chlorine  for  water  steril¬ 
ization  is  included  in  many  of  the  American  Army 
projects. 

Near  the  docks  at  one  of  our  base  sections  an  artesian 
well  700  ft.  deep  has  been  driven  and  is  yielding  about 


500,000  gal.  per  day  of  excellent  water,  requiring  no 
purification  or  sterilization. 

Railroad  water  points  must  be  established  at  frequent 
intervals.  Negotiations  are  under  way  with  the  French 
railroads  for  increasing  or  supplementing  their  supplies 
along  lines  to  be  used  by  the  American  Army.  The 
actual  needs  at  these  points  are  determined  by  the  di¬ 
rector  general  of  transportation  and  the  work  is  then 
turned  over  to  the  director  of  construction  and  forestry 
for  whom  it  is  handled  through  the  water-supply  di¬ 
vision. 

One  of  the  more  elaborate  installations  has  involved 
the  construction  of  a  curved  concrete  dam  50  ft.  high, 
and  a  new  mechanical  filtration  plant.  At  another  point 
an  old  French  slow  sand  filter  plant  is  being  remodelled 
as  a  rapid  filter. 

At  a  port  where  American  troops  arrive  in  large  num¬ 
bers  it  has  been  necessary  to  supplement  the  existing 
water-supply  by  pumping  from  a  river  800,000  gal.  daily. 
The  pumping  station  has  been  installed  and  600  ft.  of 
10-in.  pipe  and  2200  ft.  of  8-in.  pipe  laid.  Sterilization 
here  is  by  means  of  liquid  chlorine.  The  French  require¬ 
ments  as  to  the  quality  of  water  which  we  introduce  into 
their  mains  are  very  high — no  b.  coli  in  one  liter.  With 
the  liquid  chlorine  sterilization  methods  in  use,  we  have 
been  successful  in  meeting  these  requirements  by  ap¬ 
plying  a  heavy  dose  of  liquid  chlorine  and,  later,  de- 
chlorinating  with  a  thiosulphate  solution. 

The  first  filtration  plant  built  in  France  by  American 
engineers  is  situated  at  an  aviation  production  center, 
and  its  general  features  are  shown  by  Figs.  1  and  2. 
It  supplies  about  100,000  gal.  of  water  per  day  (and 
may  ultimately  be  enlarged  to  a  capacity  of  500,000 
gal.  daily),  and  it  consists  of  an  8-ft.  wooden  tank  con¬ 
taining  about  30  in.  of  sand  and  from  12  to  15  in.  of 
graded  gravel.  The  main  collector  is  a  6-in.  pipe  tapped 
for  2J-in.  laterals.  It  was,  of  course,  impossible  to  se¬ 
cure  strainers,  so  holes  were  drilled  at  6-in.  intervals 
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in  the  under  side  of  the  lateral  collectors.  The  annular 
wash-water  trough  is  made  of  old  biscuit  tins.  For 
cleaning  the  filter  .sand  a  straight  water  wash  is  em- 


Knowles,  consulting  engineer,  Pittsburgh.  Speaking  of 
the  design  of  this  first  filter  plant  and  other  water¬ 
works  projects,  he  summed  up  the  situation  about  in 


■  6  "Dibchifrqe  (ibove 
Wafer  tlelo^v 


Rewash  Va/vp 


6''Sucfion 


For  Solia- 
Solufion 


'Chtcrnafir^  Apparatq 


Orifice  Plate  with  It" Orifice 

Plan 


.(,"CtoC 


4'’5uct/Qn. 


For  Alum 
5c  lotion^ 


i'  WOODEN.  TANKS 


Sectional  Elevation 
DETAILS  OF  RATE  CONTROLLERS 

22”  »•  ^-2”  Board 


Wash  Water  Trouqi 


Wash  Water 
Shield 


INLET 


^&!^''Orifices 


Chlorinatincj 

Apparatus 


Solufiort 
Tank  I 


-3”  Valve 


Rubber  Tuber  %  ^  ^ 

Elevation  Lead  to  Well 

End  Elevation 

_  DETAILS  OF  CHEMICAL  FEED  BOXES 


CLEAR 
WATER  basin' 


,6alv.  Iron  or 
Zinc  Shield 


^Graduated 
V— Scale 


COLLECTOR  \ 

RIRE-.. 


4  \ia/ve  Bushing  Elevation  o-f  Wash 
Water  Shield 

CoXrUKTK  WATKR-Ktl.TRATIoX  I'KO.IKCTS  OX  WHICH  THE  AMERICAN  ARMY 
E.XCIXEEII.S  ARE  AT  WORK  IX  FRA.XCE 


ployed,  the  velocity  of  the  upward  flow  being  about  2 
ft.  per  minute. 

In  this  plant  the  raw  water  is  pumped  from  a  river, 
and  first  pas.ses  through  a  circular  sedimentation  tank 
with  a  vertical  baffle.  The  coagulant  is  an  alum  solu¬ 
tion  applied  at  the  suction  lift  at  the  rate  of  2  grains 
per  gallon.  The  dear-water  basin  is  concrete-lined,  and 
wash-water  is  taken  care  of  in  a  wooden  tank  whose  bot¬ 
tom  is  elevated  about  30  ft.  above  that  of  the  filter  floor. 
The  filter  effluent  is  treated  with  liquid  chlorine. 

One  of  the  novel  features  of  this  plant  is  the  pump¬ 
ing  layout.  Both  the  low-lift  and  the  high-lift  centrif¬ 
ugal  pumps  are  driven  by  the  same  motor  by  means 
of  belting  and  pulleys  from  a  single  shaft.  The  high- 
lift  pump  works  against  a  head,  including  friction  in 
the  distribution  system,  of  160  feet. 

The  engineer  officer  who  had  immediate  charge  of 
this  project  was  formerly  on  the  staff  of  Morris 


these  words:  “We  must  w'ork  with  the  materials  at 
hand — not  with  what  we  might  like  to  order  in  normal 
times,  but  with  what  we  can  get  quickly.  The  procedure 
in  design  resolves  itself  into  these  steps:  Get  a  copy 
of  the  stock  li.st  of  materials  at  the  storage  yards  in 
France,  see  that  machinery,  pipe  and  fittings  are  avail- 
I  ble  and  prepare  a  design  which  will  fit  them  together.” 

A  more  elaborate  filtration  project  is  one  serving  a 
large  hospital  site,  which  is  supplied  from  a  120,000,- 
000-gal.  reservoir  formed  by  a  curved  concrete  dam 
about  50  ft.  high.  From  the  dam  a  6-in.  pipe  line  de¬ 
livers  by  gravity  to  a  float  chamber  at  the  end  of  the 
coagulating  basin.  The  water  for  this  plant  has  low' 
alkalinity  and  it  is  necessary  to  apply  both  soda  ash 
and  alum.  The  tank  inlet  is  a  concrete  trough.  The  un¬ 
usual  feature  is  that  this  trough  is  filled  with  large 
stones  which  serve  as  baffles  and  cause  a  thorough  mix¬ 
ture  of  the  chemical  solutions  with  the  raw  water  before 
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entry  into  the  coagulating  basin.  The  latter  is  fitted 
with  two  baffle  walls,  as  shown  in  the  drawing,  and 
the  floor  inclines  toward  a  pump  and  blow  off. 

While  the  design  (Fig.  3)  provides  for  four  me¬ 
chanical  filter  units,  with  a  combined  capacity  of  about 
330,000  gal.  daily,  only  two  of  these  units  are  being 
equipped  at  present.  Each  filter  tank  measures  4i  x 
463  ft.  and  contains  30  in.  of  sand  and  18  in.  of  gravel. 
The  collector  system  is,  in  type,  the  same  as  that  used  at 
the  aviation  production  center  plant  previously  noted. 
The  header  is  a  6-in.  pipe  into  which  1-in.  laterals,  per¬ 
forated  with  holes  on  the  under  side,  are  tapped.  The 
filtered  water  is  sterilized  with  liquid  chlorine  applied 
on  the  suction  lift  line  of  the  pumps  delivering  to  the 
distribution  system. 

The  filter  effluent  passes  through  rate  controllers  of 
the  type  shown  in  one  of  the  details  of  the  drawings. 
These  maintain  a  fixed  head  on  pairs  of  2i-in.  orifices, 
the  latter  discharging  into  the  dear-water  basin. 

The  chemical  feed  control  is  another  detail  that  should 
be  noted.  It  is  of  a  very  simple  type — a  constant-head 
tank  discharging  through  a  flexible  tube,  the  elevation  of 
whose  orifice  end  may  be  varied  by  the  series  of  steel 
pin  supports  shown. 

Another  water-supply  and  purification  project  at  an 
important  base  point  has  involved  the  creation  of  1,500,- 
000,000-gal.  storage  capacity  in  reservoirs  15  miles  from 
an  existing  French  slow  sand  filtration  plant.  This 
water  is  delivered  about  10  miles  of  the  distance  by 
canals,  and  the  remaining  5  miles  by  a  24-in.  cast-iron 
pipe  line  laid  on  the  .ground  surface.  The  old  filter 
plant  is  being  remodeled  into  a  rapid  mechanical  filter. 
Before  the  pipe  line  was  completed,  it  was  necessary — 
so  heavily  was  the  existing  plant  capacity  taxed — to 
bring  water  in  tank  boats  to  a  point  where  it  could 
be  pumped  into  the  reservoir  supplying  the  old  filter 
plant.  The  remodeled  filters  will  have  an  output  of 
3,000,000  gal.  daily. 

Other  Water-Supply  Projects 

Other  places  at  which  water-supply  projects  are  com¬ 
pleted,  under  construction  or  contemplated  are  the  en¬ 
gine  terminals  and  yards,  the  depots  and  repair  .shops, 
the  remount  stations  where  large  numbers  of  horses  are 
stabled,  the  aviation  and  the  motor-truck  assembly  and 
repair  centers.  From  these  places  demands  for  a  supply 
of  water  come,  and  it  is  the  duty  of  the  water-supply 
division  to  investigate  the  needs  and  design  the  works. 
Construction  is  generally  carried  out  under  the  direc¬ 
tion  of  the  commanding  officer  at  the  place  where  the 
works  are  to  be  installed.  In  a  general  way,  the  water- 
supply  division  performs  a  triple  role — state  department 
of  health,  consulting  engineer  and  purchasing  agent. 

Not  the  smallest  of  its  tasks  is  the  obtaining  and  dis¬ 
tributing  of  water-works  supplies.  From  scores  of 
places  come  calls  for  pipe,  fittings,  pumps,  motors. 
Before  the  work  of  allocating  these  materials  was  con¬ 
trolled,  it  sometimes  happened  that  one  locality  would 
attempt  to  “corner”  the  available  supply  of  cast-iron 
pipe  by  direct  requisition  on  the  storage  depots,  leaving 
other  water-works  projects  at  a  standstill  for  lack  of 
supplies.  Someone  would  hear  that  “they  have  just  re¬ 


ceived  some  pumps  down  at - ”  and  the  result  was  a 

rush*  to  get  there  first  and  bring  them  back  home.  This 
method  of  scrambling  for  water-works  supplies  has  been 
eliminated  by  compelling  all  requisitions  to  pass  through 
the  headquarters  office  of  the  water-supply  division. 
One  engineer  spends  all  his  time  examining  these 
requisitions  and  assigning  the  available  stock  where  it 
is  most  urgently  needed.  Of  course,  there  is  generally 
not  enough  to  go  round.  Then,  too,  requisitions  often 
call  for  an  excessive  amount  of  material,  the  canny 
man  at  the  other  end  of  the  line  having  evidently  de¬ 
cided  to  put  by  something  for  the  future.  The  result 
is  that  the  engineer  who  allocates  the  material,  snip¬ 
ping  off  items  here,  canceling  whole  requisitions  there, 
is  probably  the  most  cussed-out  individual  in  France 
today. 

It  is  necessary  for  the  water-supply  division  to  look 
far  ahead  as  to  its  needs.  At  the  present  writing  its 
forecasts  are  completed  up  to  April,  1919,  and  a  regu¬ 
lar  schedule  of  priority  for  transatlantic  shipment  of 
material  has  been  prepared.  The  method  of  requisitions 
for  material  to  be  placed  in  stock  on  wharves  in  Amer¬ 
ica,  with  monthly  tonnage  priority  cables,  appears  to 
be  the  only  practical  way  to  handle  the  matter,  accord¬ 
ing  to  the  chief  of  the  division. 


Quitman  Garbage  Incinerator  Ruling 
The  ruling  of  the  State  Supreme  Court  of  Georgia 
in  the  suit  which  resulted  in  an  injunction  against  the 
location  of  a  garbage  incinerator  in  the  center  of  Quit- 
man,  Ga.,  as  noted  in  Engineering  News-Record  of 
Aug.  8,  p.  292,  has  been  supplied  to  this  journal  by 
Bennet  &  Harrell,  of  Quitman,  who  represented  the 
city  in  the  case.  The  decision  (or  syllabus?),  which 
is  comprised  in  a  single  sentence,  is  as  follows :  “Where 
a  municipal  corporation  was  proceeding,  under  con¬ 
tract  with  a  crematory  company,  to  erect  an  incin¬ 
erator,  or  crematory,  for  the  consumption  of  the  gar¬ 
bage  of  the  city,  on  a  lot  selected  by  it  about  300  yd. 
from  the  business  center  of  the  city,  upon  a  guaranty 
by  the  crematory  company  that  the  plant,  when  com¬ 
pleted,  would  consume  the  garbage  without  offensive 
odors,  etc.,  and  where  the  construction  of  the  garbage 
plant  had  proceeded  to  within  two  days  of  completion, 
and  an  equitable  petition  was  filed  by  certain  citizens, 
with  families,  living  within  100  yd.  of  the  crematory, 
to  enjoin  the  further  progress  of  the  work,  because 
of  the  offensive  odors,  gathering  flies,  etc.,  which  it 
was  alleged  would  be  caused  from  the  hauling  and 
dumping  of  the  garbage,  thus  endangering  the  life 
and  health  of  the  citizens  and  depreciating  the  value 
of  their  property,  and  where  on  the  trial  before  a  jury 
there  was  evidence  from  which  the  jury  could  find  that 
within  the  city  there  were  other  available  vacant  lots  in  a 
different  and  more  remote  section,  away  from  the  heart 
of  the  city  and  residential  section  thereof,  and  that 
hauling  of  the  garbage  by  the  residences  of  the  peti¬ 
tioners  would  cause  flies  and  noxious  fumes  and  poison¬ 
ous  gases  emanating  from  the  garbage  to  pester  peti¬ 
tioners  and  endanger  their  health  and  lives  and  depre¬ 
ciate  the  value  of  their  property,  a  verdict  against 
the  defendant,  enjoining  the  completion  of  the  crema¬ 
tory,  was  authorized.” 


sidered  in  the  scheme  of  irrijration  and  division  of  farm 
units. 

The  “border-check”  method  of  irrigation  is  rapidly 
growing  in  favor  and  is  used  almost  exclusively  on  the 
Truckee-Carson  project  where  lands  are  at  all  properly 
prepared  or  cropped.  For  this  reason  advantage  is  not 
taken  of  small  level  areas  on  farm  units  and  to  make 
compartments  or  basins  of  them  it  is  usual  to  make 
grade  and  divide  the  lands  so  leveled  into  strips  by  build¬ 
ing  low,  wide,  parallel  levees  with  the  slope,  60  to  70  ft. 
apart.  The  slope  of  lands  between  levees,  where 
soils  are  light,  should  not  be  less  than  0.2  ft.  per  100-ft. 
length;  on  more  dense  soils  about  0.1  ft.  per  100-ft. 
length  is  allowed  as  a  minimum.  The  length  of  strips 
as  they  are  being  laid  out  by  the  Reclamation  Service  is 
from  .330  to  660  ft.,  depending  on  topography  and  eco¬ 
nomic  farm  lateral  layout  and  surplus  irrigation  water 
removal. 

Where  the  general  slope  is  steep,  up  to  3  ft.  per  100-ft. 
length,  depending  somewhat  on  soils,  it  is  possible,  after 
a  crop  has  been  started,  to  use  the  “border-check”  .sys¬ 
tem  of  irrigation.  However,  to  get  a  stand  and  avoid 
washing  out  the  seed  it  is  advisable,  following  seeding, 
to  corrugate  or  furrow  the  lands  between  levees  and 
use  this  method  of  irrigation  until  a  fair  grovidh  has 
been  attained.  Where  soils  are  ver>’  porous  and  perco¬ 
lation  is  so  great  that  water  will  not  find  its  way  through 
the  length  of  furrow,  the  length  of  run  can  be  cut  in 
two  by  providing  a  temporary  supply  ditch.  After  the 
crop  has  come  through,  this  ditch  can  be  dispensed  with, 
water  supplied  from  the  ditch  at  the  head  of  the  lands, 
and  the  furrows  and  strip  flooded  as  is  the  general  prac¬ 
tice  with  the  “border-check”  method. 

When  the  lands  between  levees  are  being  finished  by 
the  farmer  he  should  keep  in  mind  the  importance  of 
making  the  first  30  ft.  of  strip  level  in  all  directions; 
this  permits  uniform  water  distribution  over  the  entire 
width  before  the  water  starts  down  the  slope. 

In  laying  out  a  farm  unit  to  be  rough  leveled  it  is  im¬ 
portant  to  keep  in  mind  the  prevailing  slope  as  indicated 
on  the  topography,  possible  water  surface  elevations  and 


Tractors  Rough-Level  Lands 
Before  Sale  to  Settlers 

Reclamation  Engineers  Get  Costs  of  Putting  Acreage 
on  as  Favorable  Condition  as  Cnits 
First  Entered  Upon 

LAXD-LKVELIXG  operations  were  initiated  in  ItilT 
^by  the  United  States  Reclamation  Service  as  one 
of  the  food-production  measures  advocated  by  the  De¬ 
partment  of  the  Interior.  As  an  experiment  two  tractors 
were  operated  on  the  Truckee-Carson  project  to  deter¬ 
mine  co.sts  of  land  preparation.  Since  then  three  more 
have  been  ordered  and  the  work  of  leveling  will  progress 
on  a  larger  scale.  The  following  notes  are  taken  from 


LAND  IS  PLOWED  FIRST  UNLES.S  IT  IS  S.VXDY 


a  paper  by  P.  X.  Cronholm  in  the  March  Reclamation 
Record,  the  photographs  having  been  taken  by  a  rep¬ 
resentative  of  Engineeririff  N eu'Si-Record  who  visited 
the  project. 

The  plan  is  only  to  rough  level  the  lands  so  that  the 
problems  of  today  wdll  be  no  more  difficult  than  those 
encountered  by  the  first  settlers  on  the  better  lands. 
This  requires  study  of  farm  layout  and  proper  water 
distribution,  and  will  result  in  the  elimination  of  non¬ 
productive  areas  and  more  production  per  acre. 

Before  the  leveling  is  started  the  topography  of  the 
tract  is  taken.  This  is  mainly  to  determine  the  direc¬ 
tion  of  slope  to  be  given  to  the  lands  to  be  rough  leveled. 
It  is  used  also  in  locating  main  ditches  and  drains  that 
apply  to  the  tract,  as  a  whole,  and  to  locate  farm  laterals 
and  tail  water  drains. 

On  tracts  where  the  general  slope  is  hard  to  deter¬ 
mine  with  the  eye,  contours  every  half  foot  in  elevation 
;;hould  be  taken ;  when  the  slope  is  quite  pronounced  in¬ 
tervals  of  1  ft.  are  ample,  and  where  the  tract  as  a  whole 
has  a  pronounced  slope  every  2  ft.  is  sufficient. 

After  the  topographic  sheet  has  been  prepared  each 
farm  unit  is  studied  in  the  field  and  the  plan  of  rough 
leveling  outlined.  As  far  as  practicable  the  direction 
of  irrigation  is  made  to  agree  with  the  slope  of  the  land; 
in  fact,  the  slope  of  areas  as  small  as  five  acres  is  con¬ 
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the  ditch  and  drain  scheme  as  contemplated.  After  this 
has  been  roughly  determined  and  the  farm  plowed  to 
agree  with  the  general  scheme  of  the  entire  tract,  a  line 
of  elevations  is  taken  around  a  5-,  10-  or  20-acre  por¬ 
tion  of  the  unit,  depending  on  the  general  slope,  if  any. 
Stakes  are  then  set  at  the  lower  and  upper  ends  of  the 
land  as  guides  for  the  tractors  doing  the  rough  leveling. 
The  lands  were  first  plowed  but  not  disked.  The  sod 
crumbles  under  the  weight  of  the  equipment,  and  as  the 
shaping  of  the  land  progresses  the  lumps  disappear.  In 
fact,  sandy  lands  need  not  be  plowed  at  all. 

The  lands  are  generally  laid  out  in  squares  or  oblongs, 
and  with  the  view  of  requiring  the  least  ditch  length 
on  each  farm.  The  final  leveling  and  shaping  of  the 
lands  is  to  be  done  by  the  farmer  at  the  time  the  levees 
and  ditches  are  constructed.  Work  of  this  kind  is  usu¬ 
ally  done  with  horses  attached  to  fresnos  or  tailboards. 

If  some  satisfactorj'  lighting  scheme  in  the  form  of 
floodlights  can  be  evolved  it  is  intended  to  w'ork  the  ma¬ 
chines  24  hours  per  day.  Should  this  prove  practical, 
about  500  acres  per  month  can  be  prepared;  however,  as 
it  is  more  probable  that  only  16  hours  will  be  worked, 
the  acreage  rough  leveled  per  month  will  be  about  300. 

The  two  machines  operated  in  1917  worked  16  hours 
nearly  every  working  day  throughout  the  season.  The 
amount  of  rough  leveling  done  has  averaged  126  acres 
per  month,  including  all  lost  time,  at  an  average  cost 
per  acre  for  operation  of  plant  and  equipment  of  $18.50; 
depreciation,  equipment  and  plant,  $5;  engineering, 
$1.50;  project,  general,  $3.75;  total,  $26.75.  To  this 
must  be  added  $6  for  plowing,  which  includes  several 
plowings  on  some  portions,  and  makes  the  total  cost 
per  acre  $32.75. 

In  the  tract  where  work  is  being  done  there  are  thir¬ 
teen  80-acre  units.  Some  leveling  has  been  done  on 
nearly  every  unit,  and  as  the  remaining  acreage  is  no¬ 
ticeably  rougher  than  that  leveled  it  is  assumed  that 
when  the  tract  is  done  the  cost  will  average  $40  per 
acre. 

So  far  only  unentered  public  lands  have  been  worked 


on.  The  leveling  of  uncultivated  settled  lands  has 
been  considered  but  not  decided  upon ;  in  fact,  the  terms 
at  which  the  Government  will  require  the  return  of  the 
expenditures  of  rough  leveling  have  not  yet  been  deter¬ 
mined. 


New  Division  Terminals  Built  To 
Meet  Labor  Law 

standardized  Layouts  at  Ends  of  Shortened  Runs 
Have  Double-Deck  Coaling  Stations 
and  Water-Treating  Plants 

WO  additional  division  points  with  freight  terminal 
facilities.  Wolf  Point  and  Bowdoin,  have  been  made 
necessary  on  the  Montana  district  of  the  Great  North¬ 
ern  Ry.  in  order  to  shorten  the  train  runs,  and  thus 
enable  the  freight-train  sendee  to  conform  to  the  eight- 
hour  law  limiting  the  time  of  duty  for  train  crews. 
The  layouts  are  based  on  the  company’s  standard  gen¬ 
eral  plan  for.division  terminals,  but  have  been  modified 
and  somewhat  cramped  at  both  places  by  reason  of 
topographical  conditions.  Water-supply  and  coaling 
facilities  present  special  features  of  the  equipment.  The 
layout  of  the  terminal  at  Bowdoin,  Mont.,  is  shown  in 
the  accompanying  plan. 

The  Montana  district  of  the  Great  Northern  Ry. 
extends  from  Williston,  N.  I).,  to  Havre,  Mont.,  a  dis¬ 
tance  of  309  miles.  It  had  originally  a  single  inter¬ 
mediate  division  point  at  Glasgow,  Mont..  156  miles 
from  Williston,  making  two  runs  of  a  little  more  than 
150  miles  each.  The  distance  has  now  been  divided 
into  three  runs  of  a  little  more  than  100  miles  each, 
by  the  establishment  of  new  division  points  at  Wolf 
Point,  106  miles  from  Williston,  and  Bowdoin,  103  miles 
farther  west.  The  new  terminals  were  put  in  service 
Nov.  17,  1917,  and  the  former  terminal  at  Glasgow  has 
been  abandoned 

Traffic  at  each  of  the  new  division  points  averages 
about  10  trains  each  way  in  24  hours.  No  classification 
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is  made,  but  freight  trains  are  held  in  the  yard  for  the 
changing  of  engines  and  crews.  The  freight  yard  has 
11  tracks  about  4000  ft.  long,  and  space  is  provided  for 
nine  additional  tracks.  These  are  connected  at  the  west 
end  to  a  ladder  parallel  with  the  main  track,  and  at 
the  east  end  to  a  ladder  opening  from  a  4000-ft.  switch¬ 
ing  lead  which  also  parallels  the  main  track.  The 
spacing  of  the  main  and  lead  tracks  is  20  ft.  c.  to  c.,  and 
the  body  tracks  are  spaced  on  14-ft.  centers.  The  lad¬ 
ders  are  at  an  angle  of  1:7  with  the  body  tracks,  and 
have  No.  9  frogs  in  the  turnouts  for  these  tracks. 

Beyond  the  yard  are  two  car-repair  tracks  1300  to 
1600  ft.  long,  and  space  is  provided  for  four  more 
tracks,  all  spaced  on  20-ft.  centers.  Two  of  them  will 
be  covered  with  a  shed  for  a  length  of  800  ft.  Between 
the  repair  yard  and  the  freight  yard  are  a  caboose 
track  and  a  running  track,  the  latter  being  for  engine 
movements. 

Beyond  the  repair  tracks  is  the  yard  for  materials, 
with  storehou.se  and  lumber  shed.  At  the  east  end  of 
the  3^ard  is  an  icehou.se  with  a  track  for  supplying 
refrigerator  cars.  Adjacent  to  this  is  a  scale  track  hav¬ 
ing  a  150-ton  scale  with  a  table  50  ft.  long.  A  com¬ 
pressed  air  line  for  power  purposes  and  for  testing 
brakes  leads  from  the  boiler  house  to  the  car  repair 
tracks  and  the  freight  j'ard. 

Engine  terminal  facilities  are  arranged  outside  of  the 
freight  j"ard  and  the  repair  j^ard.  At  the  ea.st  end 
they  are  reached  b>'  a  running  track  parallel  with  the 
ladder. 

The  500-ton  coaling  station  comes  first.  This  station 
has  a  coal  car  track  with  receiving  pit  beneath  it  and 
engine  tracks  on  each  side.  Beyond  this  are  two  tracks 
served  by  water  cranes  and  extending  over  concrete 
cinder  pits  70  ft.  long,  with  provision  for  a  future 
length  of  140  ft.  A  depressed  track  for  ash  cars  is 
placed  between  the  two  pits,  the  ashes  being  shoveled 
down  inclined  surfaces  to  the  cars.  The  tw’o  outer  tracks 
provide  for  moving  engines  pa.st  those  standing  at  the 
coaling  station  and  cinder  pits. 

These  four  engine  tracks  converge  upon  a  100-ft. 
tractor  operated  turntable,  beyond  which  is  a  single 
track  leading  to  the  main  line.  A  25-stall  roundhouse 
has  been  built,  and  provision  is  made  for  a  21-stall  ex¬ 
tension.  This  building  is  of  brick,  and  has  a  frame 
roof. 

The  stalls  are  104  ft.  long,  and  an  annular  space  61 
ft.  wide  separates  the  house  from  the  turntable.  Ad¬ 
jacent  to  the  house  are  a  machine  shop  and  a  boiler 
room.  A  stub  track  provides  for  coal  cars  to  serve  the 


boiler  room,  and  a  similar  parallel  track  accommodates 
the  wrecking  train  of  the  division. 

The  coaling  stations  are  a  special  design  of  the 
Williams-White  tj'pe  with  vertical  bucket  hoist.  They 
are  of  frame  construction.  Each  is  capable  of  hand¬ 
ling  from  one  to  four  kinds  of  coal,  as  may  be  required, 
and  of  delivering  coal  to  engines  on  four  tracks,  two 
on  each  side  of  the  building.  The  500-ton  elevated  bin 
is  a  double-deck  structure  divided  into  four  compart¬ 
ments,  which  are  fed  by  two  IJ-ton  buckets  operating 
in  a  tower  in  the  center  of  the  bin.  These  buckets  are 
arranged  to  dump  in  either  direction,  so  that  in  com¬ 
bination  with  deflecting  chutes  they  can  discharge  into 
any  one  of  the  compartments.  The  hoist  is  operated 
by  a  20-hp.  oil  engine  placed  in  a  fireproof  house,  and 
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the  buckets  are  automatically  dumped  and  reversed  for 
reloading.  Extension  spouts  provide  for  delivering  coal 
from  the  upper  compartments  of  the  bin  to  engines  on 
the  outer  tracks,  as  showm  in  the  drawing. 

The  water-supply  at  Wolf  Point  is  taken  from  six 
drilled  wells,  50  ft.  deep,  and  is  pumped  to  a  100,000- 
gal.  tank  on  a  steel  tower  50  ft.  high.  This  water  is 
treated  in  a  softening  and  sedimentation  plant  having  a 
capacity  of  200,000  gal.  daily.  Treated  water  is  deliv¬ 
ered  to  a  100,000-gal.  tank  20  x  30  ft.  on  a  timber  tower 
30  ft.  high.  From  this  it  is  piped  to  the  standpipes  or 
water  columns  for  supplying  the  engines,  and  also  to 
the  shops  and  the  repair  yard. 

At  the  other  terminal,  water  is  taken  from  Bowdoin 
Lake.  As  this  lake  is  very  shallow  and  the  water 
becomes  extremely  bad  toward  the  end  of  winter,  a 
reserve  supply  is  pumped  to  a  reservoir  of  l,000,00p 
gal.  capacity.  The  company  intends  to  take  the  supply 
eventually  from  an  irrigation  ditch  diverting  water 
from  Milk  River,  and  as  this  will  be  available  only 
during  the  irrigation  season,  the  reservoir  was  built  to 
permit  of  its  being  filled  by  gravity  fiow.  When  further 
storage  is  needed  a  second  reservoir  can  be  built,  or 
the  sides  of  the  present  one  may  be  raised  to  increase 
the  capacity,  the  additional  water  being  pumped  either 
from  the  ditch  or  from  wells  near  the  roundhouse. 
Under  the  present  laws,  however,  the  U.  S.  Reclamation 
Service  cannot  grant  the  right  to  use  the  irrigation 
water,  and  the  lake  must  be  depended  upon. 

Water-treating  plants  are  installed  at  both  places  and 
are  similar  to  those  constructed  at  numerous  points 
along  the  640-mile  stretch  between  Devil’s  Lake,  N.  D., 
and  Cut  Bank,  Mont.  They  are  of  the  type  designed 
by  C.  Herschel  Koyl,  engineer  of  water  service  for  the 
Great  Northern  Ry.  Economy  in  the  use  of  water  has 
been  the  subject  of  special  attention  at  the  two  new 
terminals.  Arrangements  have  been  made  for  the  use 
of  raw  water  wherever  it  will  serve  the  purpose,  such 
as  for  washing  out  boilers,  while  warm  treated  water 
is  provided  for  refilling  the  boilers. 

Grading  and  tracklaying  at  Wolf  Point  were  done  by 
A.  Guthrie  &  Co.,  St.  Paul,  while  the^buildings  and  the 
water-treating  plants  were  constructed  by  W.  F.  Hill, 
Superior,  Wis.  At  Bowdoin,  the  grading,  track-laying 
and  construction  of  buildings  and  water-treating  plant 
were  done  by  Grant  Smith  &  Co.,  of  St.  Paul.  The 
two  coaling  stations  were  built  by  the  Hewlett  Con¬ 
struction  Co.,  Moline,  Ill. 

Design  and  construction  of  these  new  terminals  were 
under  the  direction  of  A.  H.  Hogeland,  chief  engineer 
of  the  Great  Northern  Ry.  H.  J.  Seyton  and  G.  A. 
Zachrison  were  assistant  engineers  in  charge  of  work 
at  Bowdoin  and  Wolf  Point,  respectively.  Both  reported 
to  P.  S.  Hervin,  resident  engineer  at  Great  Falls,  Mont. 


Cleaner  and  Better  Streets  for  Detroit 

Cooperation  in  a  movement  for  cleaner  streets  is 
being  urged  by  H.  H.  Esselstyn,  the  new  commissioner 
of  public  works  of  Detroit.  Street  cleaners,  garbage 
collectors,  representatives  of  social,  civic,  business  and 
political  organizations,  and  the  public  generally,  were 
recently  invited  to  attend  a  conference  and  make  sug¬ 
gestions  regarding  the  cause  and  cure  of  dirty  streets 
and  pavements  in  bad  repair. 


Computing  the  Lateral  Pressure  of 
Saturated  Earth 

Proposed  Method  Takes  Account  of  Separation  of 
Hydrostatic  From  Earth  Pressure,  But  Allows 
Full  Hydrostati;  Pressure 

By  a.  G.  Husted 

l';iinin«  Of.  I  >t'|>:ii  tiiK'iit  vif  riililic  .Sanitation,  liuliana|>uli.'<,  Inil. 

FORiMULAS  giving  the  lateral  pressure  of  earth 
against  vertical  walls  may  be  found  in  many  text¬ 
books  and  handbooks.  These  formulas,  however,  usually 
refer  to  dry  earth,  and  not  to  earth  which  is  saturated 
with  water.  The  writer  has  had  occasion,  when  de¬ 
signing  structures  wholly  or  in  part  below  water  level, 
to  calculate  the  lateral  pressure  of  saturated  earth, 
and  being  unable  to  find  a  satisfactory  method  for  com¬ 
puting  these  pressures,  has  worked  out  the  method  here¬ 
in  .set  forth. 

The  usual  formula  giving  unit  lateral  pre.ssure  is 
p  z=  w  h  tan®  (45°  —  where  p  is  the  unit  lateral 
pres.sure,  w  is  the  weight  of  earth  per  cubic  foot,  h  is 
the  distance  below  the  surface,  and  'l»  is  the  angle  of 
repose.  Since  the  unit  pressure  varies  directly  with 
the  depth,  the  total  pressure  per  unit  length  of  wall  is 
equal  to  one-half  the  unit  pressure  at  the  bottom  multi¬ 
plied  by  the  height.  Thus  t*  —  liv  W  tan®  (45°  —  i4»), 
where  P  is  the  total  lateral  pressure  and  H  is  the  total 
height.  This  is  the  form  in  which  the  formula  is 
usually  given.  In  this  discussion,  however,  the  form¬ 
ula  giving  unit  pressures,  p  —  iv  h  tan®  (45°  — 
will  be  used,  for  obvious  reasons. 

Relation  of  Lateral  Pressure  to  Vertical 

As  has  been  noted  before,  this  formula  assumes  that 
the  lateral  pressure  at  any  point  bears  a  definite  relation 
to  the  vertical  pressure,  this  relation  depending  en¬ 
tirely  upon  the  angle  of  repose.  It  will  thus  be  seen  that 
the  second  part  of  the  equation  can  be  divided  into  two 
parts,  w  h  representing  the  unit  vertical  pressure  and 
tan®  (45°  —  J'!*)  representing  the  relation  between 
lateral  and  vertical  pressures. 

Two  methods  of  applying  this  formula  to  cases  in¬ 
volving  saturated  earth  have  been  and  are  still  in 
quite  general  use.  One  of  the.se  methods  consists  in 
computing  the  total  lateral  pressure  in  the  usual  way, 
using  for  w  the  weight  of  dry  earth  and  for  4>  the  angle 
of  repose  of  dry  earth.  To  this  pressure,  then,  is  added 
full  hydrostatic  pressure  below  the  plane  of  saturation. 
This  method  may  quite  often  give  results  close  enough 
to  actual  conditions  for  ordinary  purposes  of  design, 
but  it  appears  to  the  writer  to  be  at  variance  with  the 
fundamental  formula.  In  the  first  place,  no  allowance 
is  made  for  the  fact  that  saturated  earth  has  a  smaller 
angle  of  repose  than  dry  earth,  and  in  the  second  place 
it  is  assumed  that  earth  weighs  the  .same  in  water  as 
it  does  out  of  water. 

Another  method  of  calculating  lateral  earth  pressures 
consists  in  computing  the  total  lateral  pressure  in  the 
ordinary  w’ay  and  adding  to  this  partial  hydrostatic 
pressure  below  the  plane  of  saturation.  The  amount  of 
the  partial  hydrostatic  pre.ssure  to  be  added  is  deter¬ 
mined  by  taking  the  difference  between  full  hydrostatic 
pressure  and  lateral  earth  pressure  for  an  equivalent 
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depth.  This  method,  however,  can  easily  be  proved 
erroneous  by  applying  it  to  a  fill  of  completely  satu¬ 
rated  earth.  In  thi.s  case  the  partial  hydrostatic  pres¬ 
sure  to  be  added  will  be  the  difference  between  full 
hydrostatic  pressure  and  lateral  earth  pressure  for  the 
total  depth  of  earth.  It  can  thus  be  seen  that  the  total 
lateral  pressure  at  the  bottom  would  be  exactly  equal  to 
full  hydro.static  pressure.  This  is  absurd. 

In  order  to  correct  the  errors  in  the  above  mentioned 
methods,  a  method  has  been  worked  out  which  the 
writer  believes  to  be  theoretically  correct.  In  this 
method  the  following  assumptions  are  made: 

Lateral  earth  pressure  varies  directly  with  the 
vertical  earth  pressure  for  earth  with  any  given 
angle  of  repose  and  is  equal  to  the  vertical  earth 
pressure  multiplied  by  tan“  (45°  —  j4»). 

Water  exerts  full  hydrostatic  pressure  laterally 
as  well  as  vertically,  regardless  of  the  amount  of 
space  occupied  by  earth. 

It  is  a  well-known  fact  that  the  angle  of  repose  of 
oartn  in  water  is  less  than  the  angle  of  repose  of  dry 
^arth.  Therefore,  the  ratio  of  lateral  pressure  to  ver¬ 
tical  pressure  is  greater  below  the  plane  of  .saturation 
than  above.  On  page  580  of  Merriman’s  “American 
Civil  Engineers’  Pocket  Book”  the  angle  of  repose  of 
dry  soil  is  given  as  36°53',  while  that  of  soil  under  water 
is  given  as  15°57'. 

Above  the  plane  of  saturation  the  lateral  pressure  is 
computed  in  the  usual  manner.  Below  the  plane  of 


saturation  the  lateral  pre.ssure  is  obtained  by  multiply¬ 
ing  the  total  vertical  pre.ssure  less  the  buoyant  effect  of 
water  by  tan*  (45°  —  i<l»)  and  adding  to  this  the  full 
hydrostatic  pressure.  For  example,  in  Fig.  1  the  unit 
lateral  pressure  p„  at  point  a  which  is  above  the  plane 
of  saturation  is  ii\  h  tan  (45°  —  i4»).  IF,  is  the  weight 
of  dry  earth  per  cubic  foot,  h  is  the  distance  of  the  point 
a  below  the  surface  and  <l>,  is  the  angle  of  repose  of  dry 
earth.  Likewi.se  the  unit  lateral  pressure  pi,  at  point  b 
below  the  plane  of  .saturation  is  (wji,  -|-  iv.hj  tan* 
(45°  —  62.5  h^.  ir„  as  above,  is  the  weight  of 

dry  earth  per  cubic  foot,  /«,  is  the  distance  from  the 
ground  surface  to  the  plane  of  saturation,  w.^  is  the 
weight  per  cubic  foot  of  earth  under  w-ater,  h.^  is  the 
distance  of  the  point  b  below  the  the  plane  of  saturation, 
and  I*,  is  the  angle  of  repose  of  earth  under  water. 

It  will  be  noticed  that  in  this  method,  for  points 
below  the  plane  of  saturation,  hydrostatic  pressure  and 
earth  pressure  are  separated;  that  full  hydrostatic  pres¬ 
sure  is  allowed;  that  the  vertical  earth  pressure  is  ob¬ 


tained  by  adding  the  total  weight  of  earth  above  the 
plane  of  saturation  to  the  net  weight  (weight  under 
water)  of  earth  below  the  plane  of  saturation;  that 
the  lateral  earth  pressure  is  obtained  by  multiplying 
this  vertical  pressure  by  tan*  (45°  —  J‘I>,)  ;  that  the 
total  lateral  pressure  is  obtained  by  adding  the  hydro¬ 
.static  pressure  to  this  lateral  earth  pressure. 

It  can  be  readily  seen  that  if  a  smaller  angle  of 
repose  is  assumed  for  saturated  earth  than  for  dry 
earth,  there  will  be  a  decided  increase  in  the  unit  lateral 
pressure  at  the  plane  of  saturation.  In  other  words, 
the'unit  lateral  pressure  an  infinitesimal  distance  below 
the  plane  of  saturation  will  be  much  greater  than 
that  at  an  infinitesimal  distance  above  the  plane  of 
saturation. 

At  first  thought  this  appears  absurd,  but  it  can 
be  seen  that  it  should  be  so.  It  can  perhaps  be  best 
illustrated  bj’^  an  exaggerated  example.  Take  the  case 
of  a  retaining  wall  supporting  a  bank  of  earth  loaded 
with  timbers  (Fig.  2) ;  the  lateral  pressure  of  the 
timbers  against  the  w’all  is  zero,  but  at  an  infinitesimal 
distance  below  the  surface  of  the  earth  the  pressure  is 
a  considerable  amount  due  to  the  load  that  is  super¬ 
imposed. 

The  difference  is  plainly  due  to  a  difference  in  the 
angle  of  repose. 

The  problem  of  obtaining  the  resultant  lateral  pres¬ 
sure  is  comparatively  easy  after  the  unit  lateral  pres¬ 
sures  have  been  computed.  This  can  be  best  illustrated 
by  a  practical  case.  Take  for  example  a  wall  supporting 
10  ft.  of  earth,  the  lower  6  ft.  of  which  are  below  water 
level  and  hence  saturated.  Assume  dry  earth  at  100  lb. 
per  cubic  foot,  and  earth  under  water  at  70  lb.  per 
cubic  foot.  Assume  a  natural  slope  for  dry  earth  of  IJ 
to  1  ('I',  =  33°  41')  and  for  the  earth  under  the  water 
of  2i  to  1  (<l»,  =  21°  48'). 

Lateral  pressure  at  the  plane  of  saturation  due  to 
dry  earth  =  100  X  4  X  tan*  (45°  —  16°  50.5')  =  114.4 
lb.  per  square  foot. 

Lateral  pressure  at  plane  of  saturation  due  to  satur- 
rated  earth  =  100  X  4  X  tan*  (45°  —  10°  54')  =  183.2 
lb.  per  square  fo6t. 

Lateral  earth  pre.ssure  at  the  bottom  --  (100  X  4+70 
X  6)  tan’  (45°  —  10°  54')  —  374.6  lb.  per  square  foot. 

Hydrostatic  pressure  at  the  bottom  =  62.5  X  6  = 
375  lb.  per  square  foot. 

Total  lateral  pressure  at  bottom  =  374.6  +  375  = 
749.6  lb.  per  square  foot. 

Total  resulta  it  lateral  pressure  above  the  plane  of 
.saturation  per  foot  length  of  wall  is  114.4  X  i  X  4  = 
228.8  lb.  This  is  applied  at  a  point  li  ft.  from  the 
plane  of  saturation  or  Ih  ft.  from  the  bottom  of  the  wall. 

Total  resultant  lateral  pressure  below  the  plane  of 
saturation  is  i  (183.2  +  749.6)  X  6  =  2798.4  lb. 


This  is  applied  at  a  distance  of 


6  /749.6  -1-  2  X  183.2\ 
3  \  749.6  -f  183.2  / 


or  2.4  ft.  from  the  bottom. 

The  resultant  lateral  pressure  against  the  wall  per 
foot  of  length  is  then  228.8  lb.  +  2798.4  =  3027.2  lb. 


. .  ..  228.8  X  7.3  +  2798.4  X  2.4 

This  IS  applied  at  a  distance  of  2  - - — 

=  2.77  ft.  from  the  bottom. 


I 


A  drice  in  France  uses  the  results  vf  a  production  drive  at  home 
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Water-Supply,  Sewerage  and  Heat¬ 
ing  for  Florida  Home 

Engineer  Designs  and  Supervises  Construction  of 
Domestic  Systems  —  Iron  Removal  — 
Imhoff -Dortmund  Tank 

By  W.  G.  Kirchoffer 

Sanitary  and  Hydraulic  Kngineer,  Madison,  Wis. 

After  having  designed  water-supply  and  sewerage 
systems  for  individuals,  corporations,  and  muni¬ 
cipalities  for  the  past  twenty  years,  the  writer  had 
the  pleasure  during  the  past  winter  of  not  only  de¬ 
signing  these  systems  for  his  own  winter  home  at  St. 
Petersburg,  Fla.,  but  of  building  them  as  well. 

At  this  place  water  is  found  in  the  sand  under  a 
layer  of  hardpan  at  a  depth  of  about  16  ft.  and  the 
usual  method  is  to  drive  a  ll-m.  pipe  and  “point”  to 
the  proper  depth.  The  point  was  4  ft.  long,  of  No.  60 
gauze.  The  water  obtained  from  this  well  is  soft,  but 
contains  iron  and  tannic  acid,  which  colors  the  clothes 
in  the  laundry,  and  on  being  heated  for  the  bath  pro¬ 
duces  a  dark  brown  suspended  precipitate.  When  fresh 
it  is  not  a  bad  drinking  water,  certainly  as  good  as 
most  Florida  waters. 

For  use  in  the  laundry  the  water  was  treated  the 
night  previous  with  a  small  quantity  of  lime  and  allowed 
to  settle  in  a  common  tub.  In  the  morning  it  was 
strained  through  three  or  four  thicknesses  of  linen. 
The  straining  removed  the  objectionable  precipitate. 

For  pumping  equipment  I  was  able  to  obtain  a  second¬ 
hand  “tank”  pump  with  a  2J-in.  cylinder  and  a  4-in. 
stroke.  This  had  to  be  operated  by  hand.  For  the 
storage  of  water  two  50-gal.  barrels  were  used,  as  no 
galvanized-iron  tank,  or  the  material  to  make  one  with, 
could  be  purchased.  These  barrels  were  located  in  the 
attic  of  the  house  with  the  tops  approximately  level 
with  the  fop  of  the  expansion  tank  on  the  heating 
system.  This  gave  a  pressure  of  about  10  lb.  per  square 
inch  at  the  pump,  which  was  sufficient  for  all  purposes. 


ytrater  Level 


JItENCM 


Brick 


Brick 


THE  SKWA(;K  tank 
IS  A  COMPOUND  OK 
IMHOFF  A.VD  DORT¬ 
MUND  PRINCIPl.F.S 


Trench  filled 
vvifh  crushed 
Stone. 


l^Baf?le 

Board; 


and  an  Imhoff  tank  is  that  the  sedimentation  chambers 
follow  rather  than  precede  the  digestion  tank.  It  is 
expected  that  by  this  arrangement  a  better  digestion 
of  the  sludge  will  take  place  and  the  clarification  of  the 
effluent  will  be  more  complete  than  that  which  takes 
place  in  an  Imhoff  or  septic  tank,  where  the  sewage  is 
extremely  fresh.  The  effluent  from  this  tank  flows  into 
two  ditches  12  in.  wide  by  18  in.  deep,  filled  with 
crushed  rock  (broken  concrete).  This  was  covered  with 
old  boards  and  a  covering  of  earth  was  put  over  the 
whole. 

The  tank  has  a  capacity  sufficient  for  10  to  12  persons, 
but  only  three  used  it  the  past  winter,  with  very  satis¬ 
factory  results. 

The  amount  of  radiation  was  determined  by  the  B.t.u. 
method,  the  following  assumptions  being  made:  Out¬ 
side  temperatures,  40°;  inside,  70°;  changes  of  air  per 
hour,  two;  B.t.u.  given  off  by  one  square  foot  of  radia¬ 
tion  per  hour,  200.  For  a  difference  of  temperature 
of  30°  multiply  each  cubic  foot  of  space  by  0.6  B.t.u. 
For  30°  difference  in  temperature  multiply  square  feet 
of  glass  by  36  B.t.u.  For  exposed  wall  15  B.t.u.  For 
each  square  foot  of  floor  and  ceiling  nine  B.t.u.  per 
hour. 

The  house-  was  of  the  ordinary  frame  construction 
without  plaster,  but  the  exterior  walls  of  all  the  rooms 
except  the  living-room  and  den  were  ceiled  as  an  after 
consideration,  so  that  the  radiating  surface  provided 
is  liberal  for  these  rooms  on  the  basis  assumed. 


Combination  Sewage  Tank 


The  sewage  from  the  house  was  carried  by  a  4-in. 
sewer  to  the  rear  of  the  lot,  where  a  digestion  tank 
was  constructed.  This  tank  was  constructed  so  as  to 
combine  the  principles  of  the  septic,  Imhoff  and  Dort¬ 
mund  tanks. 

The  sewage  enters  the  central  deep  compartment  and 
is  carried  to  a  point  near  the  bottom  by  a  vertical 

vitrified  pipe.  From  this  digestion  chamber  the  lique-  Hot-Water  Heating  System 

fied  sewage  rises  to  the  slots  below  the  baffle  boards  and 

passes  into  the  side  chambers.  One-half  of  the  sewage  The  requirements  for  this  plant  were  so  small  that 
is  supposed  to  flow  each  way.  The  bottoms  of  these  a  hot-water  heater  having  a  capacity  of  335  B.t.u.  per 
chambers  are  built  on  a  slope  of  1.2  to  1,  so  that  any  hour  was  specified.  The  sizes  of  pipes  were  chosen  from 
organic  matter  settling  out  will  slide  down  the  steep  standard  tables  for  hot-water  heating.  This  heater  was 
slopes  and  be  returned  to  the  central  digestion  chamber  provided  with  a  coil  for  heating  water  for  the  bath- 
instead  of  passing  out  of  the  tank  or  being  retained  room,  independent  of  the  heating  system,  or  by 
in  the  side  chambers.  The  outlets  are  at  the  end  oppo-  opening  two  valves  the  entire  heating  capacity  of  the 
site  the  inlet  and  they  are  also  protected  by  baffle  heater  could  be  applied  to  the  hot-water  tank, 
boards  so  as  to  prevent  any  floating  solids  in  the  side  An  expansion  tank  was  provided  in  the  attic  on  the 
chambers  from  leaving  the  tank.  This  tank  may  be  same  level  as  the  top  of  the  water-supply  barrels,  so 
said  to  consist  of  a  central  digestion  tank  of  the  Dort-  that  when  the  hot-water  tank  was  connected  to  the 
mund  type  and  two  side  settling  chambers  of  the  imhoff  heating  system  the  expansion  tank  would  not  overflow, 
type.  However,  the  essential  difference  between  this  The  overhead  system  of  distribution  was  adopted  so 


Iona 

to  eliminate  air  troubles,  and  as  far  as  possible  keen  three  systems,  under  my  constant  supei vision 
heating  pipes  in  the  room,  rather  than  under  the  floor,  costs  w'ere  as  follows: 
where  they  would  have  been  exposed  to  outside  air. 

Wood  is  used  as  fuel  at  present,  as  there  was  plenty 
of  waste  from  the  lumber  used  on  the  house  and  from 
trees  removed  to  make  room  for  it. 

It  is  not  expected  that  this  plant  will  have  to  be 
u::ed  continuously,  but  mostly  mornings  and  evenings 
during  cool  spells  and  for  the  bath.  Under  these  con¬ 
ditions  wood  firing  will  not  be  objectionable. 

A  local  plumber  wanted  $200  to  install  the  heating 
.system,  not  including  the  heater  and  radiators,  which 
I  considered  as  exce.ssive.  The  mason  who  was  putting 
in  the  sewerage  system  and  his  colored  helper  offered 
to  do  the  work  for  me  by  the  day,  with  the  result 
that  more  than  $100  was  saved  on  the  heating  system. 

All  of  the  work  was  done  by  these  two  men  on  all 


Pump  . 

Hot-water  tank 

Wei!  . 

Pil)e  and  fittint^.' 


Brick,  lime  and  cement 
.Mason,  two  days’  time. 
Heli)er,  two  days’  time 

Total  . 

Total  of  three  syst*-ms. 


manded  a  change  in  design  to  meet  the  wishes  of  the 
user  of  the  roadway,  rather  than  the  doubtful  con¬ 
venience  of  the  pedestrian.  On  Topeka  Ave.,  a  130-ft. 
street,  where  eleven  blocks  were  resurfaced  in  1917, 
and  three  more  are  being  repaired  this  season,  all  of 
the  crosswalk  humps  are  leveled  by  relaying  the  old 
brick  flat  monolithically,  and  with  grout  filler,  thus 
replacing  the  old  deep  sand  bed.  For  the  gutters  the 
brick  and  sand  bed  are  replaced  by  concrete  2  ft. 
wide,  which  is  6  in.  deep  at  the  undisturbed  sandstone 
curb  and  8  in.  deep  at  the  outer  edge.  This  leaves  a  2-in. 
edge  against  which  to  butt  the  asphaltic  concrete,  but 
does  not  lessen  the  former  depth  of  the  gutter.  Photo 
graphs  of  the  depressed  walks  and  concrete  gutters  ar, 
shown. 

For  a  few  of  the  wider  streets,  li-in.  asphaltic  con¬ 
crete  carpet  strips  have  been  laid  for  a  width  of  8  ft. 
on  each  side  of  the  car  tracks,  and  16-ft.  strips  have 
been  laid  on  streets  having  no  tracks.  The  feather 
edges  of  these  carpet  coats  as  first  laid  were  their 
vulnerable  points  and  they  have  been  abandoned  for  a 
45-deg.  slope  banked  with  a  hot  iron  and  tamped  by 
hand,  the  roller  not  being  permitted  to  work  within 
6  in.  of  the  edge.  The  thin  edge  was  found  to  oxidize 
and  crumble  after  a  year’s  wear,  and,  once  started, 
the  di.‘!integration  extended  rapidly  toward  the  center. 

While  laying  the  asphaltic  surface,  it  is  the  practice 
to  take  samples  and  make  an  analysis  of  the  asphaltic 


Resurface  Brick  Pavements  with 
Asphaltic  Concrete 

Raised  Crosswalks  Have  Been  Eliminated  and 
Narrow  Strips  of  Surfacing  Have  Been 
Used  on  Wide  Streets  in  Topeka 

PROCEDURE  in  resurfacing  old  pavement  laid  with 
comparatively  soft  brick,  at  Topeka,  Kan.,  includes 
the  removal  of  raised  crossings  at  intersections,  the 
substitution  of  concrete  for  the  brick  gutters  and  the 
covering  of  the  old  surface  with  asphaltic  concrete. 


CARPET  .'^TRTP  FEATHER  EDGE  DISINTEGRATES  FAST 


Narrow  carpet  been  used  on  .some  of  the 

the  brick  surface,vvhile  the  foundation  has  settled  M  ,  * 

unevenly  in  places  and  over  trenches  cut  for  sewer 

that  this  surface  and  the  foundation  have  become  stable 

under  the  traffic  of  years,  even  at  depressions,  and  con.se-  ...  y 

quently  the  wearing  surface  is  applied  without  leveling 

The  advent  of  the  automobile  has  so  emphasized  the 

inconvenience  and  narrowing  effect  of  raised  crosswalks  - - - - — — — - - 

that,  even  on  the  wider  streets,  the  citizens  have  de-  abutting  edge  for  asphai.t  formed  by  gutter 
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To  win  the  war  quickly  produce  much,  consume  little 
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mixture  every  day,  and  to  retain  a  small  portion  in  a  Considering  the  variations  in  velocities  the  factor  C 
tin  box,  properly  labeled,  as  a  sample  of  the  mixture  varies  only  from  a  maximum  of  126  to  a  minimum  of 
used.  One  of  the  vital  points  in  getting  the  carpet  120  for  the  10-ft.  tunnel  and  the  coefficient  n  varies  from 
strips  to  stick,  is  in  the  preparation  of  the  old  brick 
surface.  It  is  essential  to  sweep  the  surface  perfectly 


PITUMKTKR  AND  HVDUAL’LIC  OH  SALT-.SOl.l  TlON 
OF  CHICAGO  Tl  NNKL  C.\PACITY 


• - Flow  in 

CVntral  I’ark 
A  VO.  Station 

167  28 
119  22 
130  17 


in .  por  seoond - - 

Sprinjjfiold 
A  VO.  Station 

140  42 
118  77 
115  94 


By  pumping  rocord 
By  pitoniotor. 

By  hydraulic  ti  sts 


to  0.0145.  The  values  of  the  coefficient  of  rough- 
,  -"h ^  average  of  0.0141  for  the  Central  Park 

tunnel  and  0.0134  for  the  Springfield  Ave.  tunnel. 

■  .  'T  Assuming  the  hydraulic  test  figures  in  the  accompanying 

table  to  be  the  correct  pumpage,  the  slip  is  equal  to 
^  '  ^  -« 22.18%  for  the  Central  Park  and  17.43%  for  the  Spring- 

^  ^  field  Ave.  tunnel.  The  tests  were  made  by  F.  A.  Smith, 

RR.MOVE  CKOsswAi.K  Hi^Mi’s  BY  RELAYING  BRICK  FLAT  assistant  engineer,  under  the  direction  of  John  Ericson, 

city  engineer. 

clean,  and  have  it  absolutely  dry.  It  is  then  painted 
with  60%  of  asphaltic  cement,  which  is  cut  back 
with  40%  of  domestic  distillate.  This  makes  the  con¬ 
sistency  such  that  it  may  be  readily  brushed  over  the 
brick  surface,  leaving  a  thin,  even  coat  which  will  be 
perfectly  dry  in  24  hours  or  less.  The  1-in.  binder 
course  and  the  2-in.  wearing  surface,  on  repaving  work, 
are  applied  with  substantially  the  same  precautions 
observed  in  the  laying  of  new  work  on  a  concrete 
base.  Depressions,  however,  are  filled  first  with  the 
binder  to  make  the  surface  level. 

The  carpet  strips  are  contracted  for  by  the  ton.  Last 
year  the  cost  of  repaving,  exclusive  of  curb  work,  was 
90c.  per  square  yard,  but  this  year  the  price  has  been 
raised  to  $1.10  per  square  yard.  The  repaving  work  is 
done  by  contract  under  the  immediate  direction  of 
VV.  E.  Baldry,  city  engineer.  It  is  paid  for  by  the 
assessments  on  abutting  property. 


Record  Rainfall  at  Highland  Park 

By  George  H.  Ruhling 

Resident  Engineer,  Filtration  I’lant,  Highland  J*ark,  Mioh. 

WHAT  is  believed  to  be  a  record  rainfall  intensity 
for  Michigan  fell  in  Highland  Park,  Detroit,  on 
Sunday,  Aug.  12.  The  storm,  following  a  drought  of 
six  weeks,  broke  at  3 :  48  p.m.,  accompanied  by  a  high 
wind  and  much  electricity,  and  was  at  its  height  at  4 :  35, 
stopping  at  6 :  38. 

The  accompanying  table  and  diagram  were  compiled 
from  the  gage  register  which  has  recently  been  in¬ 
stalled  on  the  roof  of  the  Highland  Park  city  hall  by  the 
city  engineer,  and  from  records  of  the  United  States 
Weather  Bureau  at  Detroit. 

That  the  excessive  rainfall  was  quite  local  in  char- 


Flow  in  Chicago  Water  Tunnels  Is  Tested  by 
Salt  Solution  Method 

Capacity  tests  of  the  northwest  lake  and  land 
water  intake  tunnel  system  at  Chicago,  described  in 
the  1917  report  of  Department  of  Public  Works,  showed 
good  results  for  brick-lined  tunnels  and  a  smaller  co¬ 
efficient  of  roughness  than  is  usually  found  in  tunnels 
of  this  size.  The  intake  system  consists  of  20,700  ft. 
of  10-ft.  tunnel  from  the  Carter  H.  Harrison  crib 
(14,033  ft.  from  shore)  to  the  Green  Street  shaft, 
whence  one  8-ft.  tunnel  extends  19,856  ft.  to  the  Cen¬ 
tral  Park  Ave.  pumping  station  and  another  8-ft. 
tunnel  extends  22,183  ft.  to  the  Springfield  Ave  station. 
A  short  7-ft.  branch  connects  the  10-ft.  tunnel  with  the 
Chicago  Ave.  station. 

The  mean  velocity  of  flow  was  determined  by  ob¬ 
serving  the  time  it  took  for  a  sodium  chloride  solution 
to  pass  between  various  points,  electrical  indicators  be¬ 
ing  used  for  the  purpose.  Water  elevations  were  also 
noted.  The  amount  of  water  passing  through  the  10-ft 
tunnel  was  larger  by  41.05  cu.ft.  per  second  than  the 
sum  of  the  flows  in  the  two  8-ft.  tunnels.  This  rep¬ 
resents  the  leakage  through  the  7-ft.  branch  to  the 
Chicago  Ave.  pumping  station. 
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Duration  oF  Rainfall  in  Minutes 

HIGHLAND  PARK  RAINF.ALL  ON  AUG.  IG  EXCEEDI.NG 
DETROIT  RECORD  FOR  PERIOD  1896  TO  1915 


acter  is  shown  by  the  fact  that  the  United  States 
Weather  Bureau  at  Detroit,  only  5A  miles  away,  recor¬ 
ded  only  about  i  in.  of  total  rainfall. 

Much  damage  was  done  in  Highland  Park.  A  large 


UAINFAI.I.  AT  HIGIII.AND  PARK.  .MICH.,  Al'G.  12,  1918 

Duration  Atiioiint  Inti'iiMity,  Occurring 

of  Rainfall,  of  Ruin,  In 

Min.  In.  per  Hr.  From 

5  0  51  6  12  4:32  p.m.  4:3 

10  0  93  5  58  4:28  4:3 

15  I  25  5  00  4:28  4:4 

20  1  50  4  50  4:25  4:4 

25  I  66  3  98  4:23  4:4 

30  1  80  3  60  4:20  4:5 

40  1  90  2  85  4:18  4:5 

50  I  97  2  36  4:15  5:0 

60  2  01  2  01  4:15  5:1 

Total .  2  21 
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number  of  ceUers  were  flooded  with  water  backing  up 
from  the  sewers,  which  are  built  on  the  combined  plan. 
In  some  streets  the  water  reached  a  depth  from  12  to 
15  in.  It  was,  in  a  way,  fortunate  that  the  water  could 
not  get  into  the  sewers  faster  than  it  did,  as  the  damage 
through  backing  up  into  cellars  might  have  been  much 
greater.  The  filtered  water  reservoir  for  Highland  Park, 
now  being  constructed,  was  filled  with  flood  water  from 
the  Davison  Ave.  sewer  to  a  depth  of  15  in.  About 
850,000  gal.  of  water  had  to  be  pumped  back  into  the 
sewer  before  construction  could  go  on. 


Steps  Toward  an  Ethical  Standard 
for  Engineers 

Adopt  Definitions — Resist  Exploitation  of  and 
By  Engineers — Stop  Trying  To  Shift 
Just  Burdens 

URiNG  the  year  since  its  organization,  the  com¬ 
mittee  on  professional  ethics  of  the  Cleveland  En¬ 
gineering  Society  has  made  a  thorough  study  of  codes 
of  professional  ethics  prepared  by  doctors,  lawyers  and 
architects  as  well  as  by  engineers.  It  hopes  to  publish 
in  time  a  booklet  wherein  all  the  material  found  need¬ 
ful  for  the  society  will  be  presented  in  concise  form, 
together  with  specific  “Do’s  and  Don’ts”  and  specific  in¬ 
stances  of  violations  of  standards.  At  a  recent  meeting 
of  the  society  David  Gaehr,  chairman  of  the  committee, 
made  some  remarks  on  engineering  ethics.  They  are 
summarized  as  follows: 

Obviously,  a  logical  and  fair  classification  of  men 
engaged  in  engineering  should  be  made  at  once,  ap¬ 
proved  by  the  national  and  local  societies  and  brought 
home  to  the  public.  Those  who  have  been  styling  them- 
.selves  engineers  without  being  eligible  to  membership 
in  the  profession  should  be  forced  to  discontinue  the 
use  of  the  title. 

Eliminate  Engineering  Parasites 

If  those  able  to  produce  evidence  entitling  them  to  be 
called  engineers  will  band  together  in  a  way  that  should 
make  all  professional  men  feel  at  home,  then  the  crafts¬ 
man,  tradesman  and  engineer  parasite  may  be  eliminated 
from  the  field  of  professional  engineering.  Then  and 
then  only  can  we  look  forward  to  a  new  era  for  the  engi¬ 
neer,  an  era  in  which  he  will  pursue  a  dignified  calling 
the  primary'  object  of  which  will  be  service  to  humanity 
and  the  secondary  object  a  livelihood.  By  coiiperation 
through  their  national  society  architects  have  accom¬ 
plished  remarkable  results  in  the  way  of  gaining  im¬ 
proved  public  esteem  and  bettered  financial  returns. 
Physicians  and  lawyers  have  taken  advanced  stands  and 
controlled  their  interests.  None  of  these  professions 
would  countenance  many  of  the  conditions  under  which 
the  engineering  labors  heavily. 

We  would  urge  that  members  of  the  Cleveland  Engi¬ 
neering  Society  agree  on  definite  standards  to  which  a 
man  must  conform  before  he  may  call  himself  an  engi¬ 
neer.  Such  standards  should  emphasize  not  only  tech¬ 
nical  qualifications  but  also,  and  as  strongly,  those  of 
character.  If  a  man  would  be  called  an  engineer  and 
be  a  member  of  the  Cleveland  Engineering  Society 
he  should  be  bound  in  honor  by  the  standards  of  ethics 


adopted  by  our  society,  irrespective  of  his  business  rela¬ 
tions  or  employment.  Inasmuch  as  the  enforcement  of 
a  code  of  ethics  pertains  especially  to  the  local  societies, 
we  should  bring  the  subject  to  their  attention,  request¬ 
ing  their  cooperation  in  a  nation-wide  endeavor  to  raise 
the  standing  and  standards  of  the  profession. 

Marshal  F’orces  Not  to  Attack  But  to  Resist 

The  ne.xt  step  is  to  eliminate  from  within  those  things 
which  undermine  self-respect.  For  instance,  certain 
public  and  commercial  enterprises  have  been  quick  to 
recognize  and  exploit  the  vulnerable  side  of  engineers, 
so  that  methods  of  obtaining  business  which  at  one  time 
may  have  brought  temporary  gain  for  a  few  have  devel¬ 
oped  to  such  magnitude  as  to  make  it  increasingly  hard 
for  honorable  men  to  apply  their  talent  in  the  practice 
of  their  profession  in  exchange  for  reasonable  compen¬ 
sation.  We  must  marshal  our  forces,  not  to  attack,  but 
to  resist,  in  concert,  the  common  practice  of  exploiting 
engineers,  as  well  as  to  stop  once  for  all  the  reproachable 
activities  of  some  engineers  whereby  other  members  of 
the  profession  and  the  public  fail  to  receive  a  square 
deal.  It  is  plainly  wrong  from  a  business  standpoint  for 
any  high-grade  man  to  render  services  gratuitously  ex¬ 
cept  in  emergencies  or  for  obviously  charitable  reasons. 
Charity  extended  in  a  business  way  is  a  farce,  and  noth¬ 
ing  has  undermined  the  standing  of  the  profession  more 
than  the  placing  of  services  free  of  charge  at  the  dis¬ 
posal  of  prospective  clients.  Everyone  knows  that  only 
a  small  percentage  of  proposal  work  ripens  into  con¬ 
tracts.  Hence,  for  all  “charity”  work  the  wrong  man 
pays,  and  in  the  end  the  public  suffers  injustice. 

Financial  Burden  on  Client  or  Contractor 

Although  vested  with  great  responsibility  in  large 
enterprises,  the  engineer  leaves  to  the  client  or  con¬ 
tractor  the  financial  burden  of  failure  due  to  his  faulty 
specifications  or  design.  This  is  typically  expressed  in 
the  so-called  “grandfather  clause”  providing  that  if 
specifications  and  drawings  contain  any  omissions  the 
contractor  shall  make  them  good  without  charge. 

A  committee  on  ethics  does  not  lack  standards,  but  its 
work  is  to  bring  them  home  to  individuals  in  instructive 
and  forceful  manner.  “If  ye  know  these  things,  blessed 
are  j'e  if  ye  do  them,”  must  be  reinforced  by  the  penalty 
provided  for  infractions  of  stipulated  restrictions  and 
obligations. 


June  Collections  of  Camp  Wastes 

Garbage  and  allied  wastes  collected  at  army  camps 
in  June  by  the  Conservation  and  Reclamation  Division 
of  the  Quartermaster  C^rps  totalled  13,391,809  lb., 
divided  as  follows:  Fats  and  tallows,  30,435  lb.;  bones. 
486,927  lb.;  other  garbage,  12,011,353  lb.  Old  metal, 
rubber,  rags,  bottles,  lumber  and  various  other  wastes 
collected  aggregated  4,837,647  lb.,  of  which  1,679,855  lb. 
were  sold  for  $53,049,  the  remainder  being  turned  over 
to  army  organizations  for  various  uses.  Manure  amount¬ 
ing  to  44,054  tons  was  collected  and  sold  for  $11,908; 
1043  tons  of  hay  and  straw  waste  brought  $5879;  and 
miscellaneous  wastes  yielded  $9294.  Revenue  from 
garbage  is  not  reported.  The  grand  total  of  wastes  of 
all  sorts  collected  in  June  was  19,649,882  lb. 


curb  is  built  before  the  pavement  proper  is  built;  in 
fact,  before  the  roadway  is  excavated.  A  half  section 
of  the  pavement  and  curb  is  shown  in  Fig.  1.  The 
curb  trenches  are  dug  with  a  trenching  machine  mounted 
on  caterpillar  tractors.  The  footing,  24  in.  wide  and 
4  in.  thick,  is  built  of  1:3:6  concrete.  The  curb  is  con¬ 
structed  in  5-ft.  .sections  of  1 :2:3  concrete,  and  has  pre¬ 
molded  expansion  joints  \  in.  thick  at  50-ft.  intervals. 


September  5,  1918  A  drive  in  France  uses  the  results  of  a  production  drive  at  home 


447 


Build  Permanent  Pavements  at  New  Aeronautical  Station 


Town-Site  Roadways  of  Concrete  Have  Sub-Base  Throughout  At  Langley  Field 
Station — Special  Templet  Is  Used  for  Warped  Crown 


By  Samuel  H.  Lea 

Hampton,  Va. 


Exceptionally  strong  pavement  construction  for  cu.ft.  capacity,  is  used  for  the  curb.  Fig.  2  shows  the 
the  traffic  expected  at  Langley  Field  town  site,  Hamp-  completed  curb  layout  at  a  boulevard  intersection, 
ton,  Va.,  includes  a  concrete  slab  of  7  in.  average  depth  The  street  crowns  are  laid  out  a  few  inches  below  the 
laid  upon  a  3-in.  cinder  sub-base.  Unlike  many  of  the  general  ground  level,  requiring  shallow  but  fairly  uni- 
Government  stations  which  have  sprung  up  on  account  form  excavation,  for  which  three  steam  shovels  are  em- 
of  the  war,  this  new  aeronautical  experiment  station  ployed.  These  have  dippers  of  about  j  cu.yd.  capacity 
is  being  constructed  along  permanent  lines.  The  topog-  and  do  excellent  work  in  the  shallow  cutting.  The  ex- 
raphy  of  the  country  being  very  flat,  various  means  cavated  material  is  either  deposited  back  of  the  curb 
were  employed  to  break  up  the  monotony  of  the  land-  or  loaded  into  bottom-dump  wagons  and  hauled  away, 
.scape,  and  a  layout  of  driveways  resembling  park  prac-  The  shovels  travel  on  mats  which  are  moved  ahead  as 
tice  resulted.  Because  of  the  flat  grades,  it  was  found  the  work  progresses.  Great  care  is  taken  to  prevent  the 

dipper  from  striking  the  com- 

_ Remn  _  .Concrete _ winter  the  ground  was  frozen 

^  v;_  ^  depth  of  several  inches. 

j  • 'I  A  ^  ^wo  methods  were  used 


'T . 

I  .Curb  Bor 


w  > 

'/oo  JL  _ _ 


,Rooo(  Henh  Reinf't 


1.  HEAVY  Cl'UH  .\.\'l> 
Sl,.\K  (’(l.N’STIll’VTlO.V  rSKlf 
AT  LA.VCI.KV  Kll-:i.l> 


\  ^  ’’^'^oving  the 

^o/nt  ^ ^  Crov^ned  Subqrooie--  terial.  Building  bonfires  to 

!''>  'l-.V  V  ^  thaw  out  the  ground  was 

tried;  then  dynamite  was  u.sed  to  break  up  the 
y  V  1  HKAV^  cruH  A.\'i>  crust.  The  latter  method  was  followed  with  limited 

ILojw ' '4T ' 'mf  Sl.AK  (’O.N’STHl’VTlO.V  I'SKl* 

AT  LA.vdi.KV  Kii-:i.i>  success  for  several  weeks. 

^ . ^  After  rough  grading  is  completed  fine  grading  is  done 

,  ..  .  1  j  by  hand,  the  surface  being  compacted  with  a  5-ton  steam 

necessarv  to  obtain  drainage  by  deepening  the  gutters,  .  j  • 

,  ‘  ^  1  i.  1  1  1-  n  _ ..A  roller.  The  subgrade  is  covered  with  boiler  cinders 

and  the  templet  used  to  drag  longitudinally  the  warped  j  i.u  ^  o  •  u  n  j  mi.  i 

^  A  ■  f  ^  \  ^  depth  of  3  in.,  when  rolled.  These  form  a  better 

concrete  surfaces  thus  formed  is  ol  novel  construction.  ,  ,  , 

,  ,  .  .  ,  •  sub-base  for  conditions  here  than  crushed  stone  or 

The  field  IS  situated  on  a  low-lymg  peninsula  ranging  3 


necessary  to  obtain  drainage  by  deepening  the  gutters, 
and  the  templet  used  to  drag  longitudinally  the  warped 
concrete  surfaces  thus  formed  is  of  novel  construction. 


in  elevation  from  6  to  9  ft.  above  mean  low  tide,  and  tt.-  ^  u  4.u  a  av  4-u  u  u  •  ’  i 

,  ^  shows  the  roadway  alter  the  sub-base  is  spread, 

is  practically  flat.  The  soil  is  alluvial  and  proximity  o  ^  ^  i  i  i-  j  n  u  i 

‘  /  ,  ,  ,  i.-  ,  a.  i.  1  Sand  and  gravel  are  delivered  on  the  field  by  rail, 

to  the  coast  and  low  elevation  make  it  wet  and  spongy.  ,,,,  u-iij  j 

,  .  ,  ^  .  .  ,,  loaded  by  mechanical  loaders  into  bottom-dump  wagons 

This  condition,  combined  with  frequent  rains,  raises  the  juij4.*u  i  i. 

,  ,  ,  ,  ^  hauled  to  the  work.  Portland  cement,  conforming 

ground-water  level  to  within  2  to  4  ft.  of  the  surface,  *  .  ,  j  •  •  j  u  -i  i  i 

,  . ,  , ,  .  •  to  standard  specifications,  is  received  by  rail,  hauled 

and  at  times  necessitates  considerable  pumping  in  the  .  4.  i  a  a  -i.  a  ^  i.u 

,  .  ,  ,  to  the  work  by  motor  trucks  and  deposited  along  the 

pavement  excavation.  When  once  drained,  however,  the  i  u  j  ^  a  a  r  a  i-i.  j  n 

^  J  4.  1  4-  curb.  Washed  gravel  and  sand,  of  good  quality  and  well 


soil  gives  a  good  foundation.  ,  ,  j  4?  i-u  4. 

*  ®  .  graded,  ara  used  for  the  aggregates. 

There  are  about  five  miles  of  .streets  in  the  town  niu  4j  4.  j  1-4-  4.  -j  4: 

,  „  .  rri,  T  he  flat  grades  make  it  necessary  to  provide  surface 

site,  requiring  69,000  sq.yd.  of  pavement.  There  are  .  .  4*  4.1.  4.  u  4?  4.4.  a 

,  7  ^  J  4.  1  drainage  for  the  pavement  by  means  of  gutter  grades. 


50,350  lin.ft  of  curb  and  about  40,000  cu.yd.  of  roadway 
excavation.  On  account  of  the  curved  alignment  of 
the  streets,  numerous  irregularly  shaped  intersections 
are  necessary.  This  makes  difficult  form  work  and 
pavement  finishing  necessary. 


These  are  formed  by  deepening  the  gutter  while  keep¬ 
ing  the  center  line  at  a  fixed  height  with  relation  to  the 


VUlA-r  V*  liv-*  j.  x 

gasoline  mixer,  using  one  bag  of  cement  to  the  batch, 
mixes  the  concrete  footing,  and  a  steam  mixer,  of  14- 


FTO.  2.  ('I’RVED  ALTGNMENTT  AT  AERONAUTICAL. 
STATIO.N  .\1.\KES  (’URR  < '< INSTRUOTIO.N  DIFFICULT 


’riiiUFfpMir 


448 


Vol.  81,  No.  10 


curb.  Catchba.sin  Krating.s  at  the  low  points  alternate 
with  the  gutter  summits,  giving  a  minimum  gutter  grade 
of  3  in.  per  hundred  feet.  The  pavement  has  a  circular 
crown,  the  rise  from  the  gutter  to  the  center  varying 
with  the  wddth  of  the  paving  and  the  di.stance  from  the 


FIO.  n.  FINK  ORADINO  COMPLETED  READY  FOR  ROLLING 

catchbasins.  The  center  of  the  road  is  generally  made 
1  in.  below  top  of  curb. 

On  account  of  the  W’arped  surface  produced  by  these 
conditions,  it  was  impossible  to  drag  the  surface  longi¬ 
tudinally  with  the  ordinary  stiff  templet.  To  overcome 
this  difficulty  a  trussed  templet  with  movable  strike- 
board,  designed  to  conform  to  the  variable  crown  at  all 
points,  was  developed.  It  was  made  in  two  sizes  for  the 
different  widths  of  roadway.  The  complete  design  of 
this  templet  and  a  description  of  its  use  will  be  found 
in  “Hints  for  the  Contractor”  for  this  issue.  Fig.  5 
shows  this  templet  in  operation  directly  behind  the  con¬ 
crete  mixer. 

The  roadway  concrete  is  laid  in  one  course  in  the  pro¬ 
portion  of  1:2:3,  and  is  reinforced  with  No.  25  road 
mesh  placed  2  in.  below  the  surface.  The  reinforce¬ 
ment  is  placed  on  a  layer  of  freshly  spread  concrete 
and  spreading  continues  with  the  templet  mentioned 
above.  Before  concrete  is  placed  in  the  roadway  the 
subgrade  is  checked  and  all  inequalities  are  eliminated. 
In  dry  weather  the  sub-base  is  sprinkled,  and  at  all 
times  the  concrete  is  mi.xed  fairly  wet,  but  excessive 
use  of  water  is  discouraged.  Two  concrete  gangs  are 
being  used  to  expedite  the  work. 

At  street  intersections  the  center  line  is  1  in.  above 
the  normal  grade.  At  the  corners,  where  the  groin 
lines  meet  the  curb,  gutter  summits  are  formed  from 
which  the  water  flow's  both  ways  to  the  catchbasins. 
Grade  stakes  are  set  about  6  ft.  on  centers  on  the  center 
and  groin  lines,  and  are  connected  by  screeding  strips 
from  which  the  concrete  is  struck  off  with  .short,  straight 
edges,  the  strips  being  removed  as  soon  as  po.ssible  and 
the  spaces  filled  with  fresh  concrete.  In  this  way  the 
surfaces  are  more  exactly  formed  than  is  possible  by 
the  stake  and  lute  method. 

The  finisher’s  bridge  used  on  the  24-ft.  and  32-ft. 
roads  is  shown  in  Fig.  5,  in  the  foreground.  The  bridge 
is  mounted  on  small  wheels  and  rolls  on  top  of  the  curb. 
It  is  simple  in  design  and  rigid  enough  to  support  three 
men  clear  of  the  concrete.  The  finisher,  working  from 
the  bridge,  follows  the  striking  templet  at  a  time  in¬ 


terval  depending  upon  the  weather.  He  first  uses  a 
wooden  hand  float,  and  follows  this  with  a  darby  or 
long,  narrow'  hand  float,  w'hich  removes  considerable 
excess  water  from  the  concrete,  pushing  it  over  the  sur¬ 
face  of  the  pavement  to  the  gutter.  The  darby  has 
worked  very  w'ell  in  the  absence  of  a  roller  to  remove 
the  excess  w'ater.  An  illu.stration  show's  the  finisher 
using  this  tool. 

Transverse  expansion  joints,  protected  by  steel  plates 
cut  to  the  exact  crow'n  of  the  .street,  are  spread  from 
25  to  35  ft.  apart.  At  street  intersections  joints  are 
placed  at  the  point  of  curve  of  the  curb,  and  separate 
the  intersection  from  the  rest  of  the  pavement.  The 
joints  are  ]  in.  wide  and  are  filled  with  premolded  joint 
filler  W'hich  extends  through  the  entire  thickness  of  the 
pavement.  Longitudinal  expansion  A  in.  thick  is  placed 
along  each  curb  line.  For  the  transverse  joints,  the 
filler  projects  about  1  in.  above  the  surface  and  the  con¬ 
crete  is  finished  square  against  it  by  means  of  a  divided 
float,  which  straddles  the  joint.  Filler  and  plates  are 
as.sembled,  and  installed  in  the  usual  manner,  tops  of 
armor  plates  being  .set  about  !  in.  below'  the  surface 
of  the  concrete.  The  installing  device  is  removed  from 
the  armored  joint  as  soon  as  the  concrete  has  set  suf¬ 
ficiently  to  finish  the  surface. 

The  water-supply  for  the  field  is  obtained  from  a 
local  water  company  through  a  6-in.  main.  A  large 
proportion  of  the  supply  is  used  locally,  and  only  a 
limited  amount  is  available  for  concrete  work.  After 
numerous  vexatious  delays  because  of  lack  of  water, 
it  w'as  decided  to  use  ground  water  for  the  mixer.  This 
is  obtained  from  convenient  wells  and  basement  ex¬ 
cavations  by  means  of  gasoline  pumps. 

The  completed  pavement  is  protected  for  about  three 
weeks,  while  curing,  by  a  shallow'  covering  of  earth 
which  is  kept  wet,  after  which  it  is  removed  and  the 
pavement  opened  to  traffic.  The  finished  pavement 
has  a  good  appearance,  being  free  from  waves  and 
having  no  large  cracks. 

Careful  records  are  kept  of  each  day’s  work  for  each 
mixer,  the  notes  being  tabulated  as  shown  in  Fig.  6, 
which  contains  the  complete  data  for  a  typical  day.  A 


FIG.  4.  CINDER  SUB-BA.SE  SPREAD  AND  CONCRETE 
materials  DISTRIBT'TED 

graphic  record  .showing  the  exact  location  of  the  work 
and  other  data  is  also  plotted,  and  a  weekly  progress  re¬ 
port  is  kept  on  a  map  of  the  town  site. 

The  accompanying  statement  of  cost  contains  figures 
that  are  high  when  compared  with  prices  for  similar 


FIG.  5.  TRUSSED  ADJI'STABLE  TEMPLET  AND  FINISHING  BRIDGE  BEING  USED  AT  LANGLEY  FIELD 


work  before  the  war,  but  which  are  not  excessive,  con¬ 
sidering  present  conditions  and  the  high  quality  of  the 
work. 


«'()ST  PER  SQU.VHE  YARD  DP  DDMIM.ErED  PAVE.MKN'I' 

reiiiPiit,  1.1  .'j.'iik.s . 

.Sand,  L’.8  I'U.ft . 182 

<!ravel.  1.2  t-u.ft . 392 

Reinfoi'pement,  ji>int.f,  etc . 3.i8 

Hauling  and  unloading  inatorial . lOii 

WatPi'  for  mi.ving . orio 

l.abor,  ovpi'licad  and  pt-rccntagi- .  l..')(HI 

Totai  I'ost  per  >’‘1 . $3,470 

Work  was  started  Nov.  27,  1917,  and  continued  until 
Dec.  8,  when  the  concrete  paving  was  discontinued  on 
account  of  severe  weather.  The  work  of  excavating  the 
roadbed  was  continued  through  the  winter,  and  some 
work  was  done  during  that  time  on  the  concrete  curb. 
On  Feb.  25,  1918,  paving  work  was  resumed  and  has 
continued  ever  since.  The  work  is  now  almost  com¬ 
pleted. 

The  con.struction  is  being  carried  on  under  the  di¬ 
rection  of  the  Department  of  Military  Aeronautics. 


LANGLEY  FIELD 

DATE  1 

1  ROAD  C/  —  J  !  1 

LENGTH  /  THICKNESS  6 

MIX.  / ;  2  r3 

WIDTH  23'f02F'  SO  YDS.  34.* 

CEMENT  , 

FACTOR-BBLS  L 

A.  Greiv&l .. 

VOIDS ^0%  tc^7. 

[  F.  A.  Washed  Sand 

1  CONCRETE  ^  ^  ^ 

!  PLACED-STA.  TO  STA. 

COMPLETED 

1  NO. SACKS  NUMBER  _ 

1  USED  SZS  required  «5/6 

-  SHORTAGE 
^EXCESS 

COMPOSITION  OF 

SUBGRADE  CtHdt,rS 

PREPARATION  Bollsr  | 

DRAINAGE 

CURING 

MIXER  J.  — 

_NAMEANDSiZE  A  O  O  TC  -  _ 

REV  PER  MINUTE  /4 

REV  PER  BATCH  __/j& 

TEMPERATURE 


REMARKS 


7^* 


.5  2* 


2. 3  Road  mesh/.  . 

Jpihirs  3/ ' apart ^  pro  fectcct  l^ifh  Prrror  f)lGfes 
£/cisf ite  Joint  filler  'U-in  tt.  6"  foZ‘’ _ 


Col.  William  Lay  Patterson,  Signal  Corps,  U.  S.  A.,  is 
post  commander,  Lieut.  J.  Mclnerny,  S.  R.  C.,  is  in 
charge  of  construction  and  Lieut.  W.  H.  Scott,  S.  R.  C., 
is  in  charge  of  roads.  The  J.  G.  White  Engineering 
Corporation  w^as  contractor  for  the  work  up  to  Aug.  10, 
H.  J.  Upson  being  superintendent  and  the  writer  road 
engineer. 


FIG. 


REi'DRD  OF  THE  1 ‘ER  FORM  AND  E  OF 
G.\.\’G  FOR  A  TYPHWI.  DAV 


'I'HE  PAVING 


Kentucky  Undertakes  Road  Maintenance 

State  participation  in  highway  improvements  in  Ken¬ 
tucky,  which  hitherto  has  been  limited  to  assistance  in 
the  construction  of  new  roads,  has  now  been  extended 
to  cover  maintenance.  The  recent  General  Assembly 
passed  without  a  dissenting  vote  a  bill  which  author¬ 
izes  the  State  Commissioner  of  Public  Roads  to  deter¬ 
mine  the  standard  of  maintenance  for  roads  which  are 
constructed  with  state  aid.  Failure  of  county  authori¬ 
ties  to  maintain  roads  in  proper  condition  will  forfeit 
their  county’s  share  of  state-aid  funds  for  new  con¬ 
struction,  and  such  funds  may  be  expended  by  the  com¬ 
missioner  in  bringing  the  state-aid  roads  up  to  the 
prescribed  standards.  Previous  to  the  passage  of  this 
bill  all  maintenance  had  been  in  the  hands  of  local 
authorities.  Notice  of  the  provisions  of  the  law  has 
been  sent  to  county  road  engineers,  county  judges  and 
other  local  officials,  and  beginning  with  the  season  of 
1919  maintenance  work  will  be  carried  out  before  any 
new  construction  is  attempted.  A  large  mileage  of 
roads  has  been  built  under  state-aid  since  1915,  and  it 
is  hoped  that  the  counties  will  carry  out  the  necessary 
maintenance.  If  failure  to  do  this  is  .shown  by  the 
reports  of  division  engineers  of  the  Department  of 
Public  Roads  the  department  will  undertake  the  work. 
The  policy  will  be  to  concentrate  on  maintenance  rather 
than  construction  during  the  war.  Rodman  Wiley  is 
commissioner  of  public  roads. 
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Elimination  of  Idleness  by 
Systematic  Study 

Graphic  Charts  Show  Significance  of  Increase 
in  Efficiency  bv  Reducing  Machinery 
Idleness  Among  Industries 

By  Charles  Whiting  Baker 

Consultinj;  Kdilor,  En>?ine«*ring  Xews-Kecord 

Need  for  intensive  production  in  every  industry, 
which  has  extended  so  far  that  idleness  has  now 
been  made  a  statutory  offense  in  several  states,  makes 
the  systematic  study  of  idleness  in  industrial  organiza¬ 
tions  of  special  importance.  Every  engineer  knows, 
at  least  theoretically,  the  great  advantage  of  graphic 
charts  over  tables  of  figures  in  enabling  the  mind  to 
grasp  the  significance  the  figures  contain.  In  a  number 
of  war  industries  extensive  use  is  being  made  of 
graphical  records  to  make  clear  the  causes  which  may 
be  operating  to  cut  down  maximum  output. 

The  value  of  such  charts  in  studying  the  operations 
of  an  industry,  making  evident  the  opportunities  for 
increasing  the  output  and  reducing  the  cost  has  been 
brought  before  the  profession  by  Henry  T.  Gantt,  in 
papers  read  before  the  American  Society  of  Mechanical 
Engineers.  Mr.  Gantt  has  used  this  method  for  some 
time  in  his  work  as  a  consulting  engineer  for  industrial 
plants. 

Efficiency  engineering,  so  called,  has  placed  its  chief 
emphasis  on  obtaining  a  larger  output  from  the  in¬ 
dividual  workman,  but  Mr.  Gantt  de.serves  credit  for 
calling  attention  to  the  great  opportunities  for  increas¬ 
ing  output  by  decreasing  the  idleness  of  machinerj\ 
The  substitution  of  automatic  machines  for  hand  labor 
has  gone  so  far  that  there  is  as  much  need  for  sys¬ 
tematic  records  of  the  “time-keeping”  of  these  machines 
as  for  the  workmen  whose  names  appear  on  the  payroll. 

It  is  w’ell  understood  that  in  no  industry  can  all 
the  machines,  tools  and  equipment  be  worked  at  full 
capacity  all  the  time.  In  an  industry  making  a  stand¬ 
ard  product,  such  as  shoes,  cotton  cloth  or  plows,  some 
approach  may  be  made  to  keeping  all  the  mechanical 
equipment  working  continuously  at  full  capacity;  but 
in  most  productive  enterpri.ses  variation  in  output  is 
part  of  the  working  condition,  and  the  “peak  of  the 
load”  must  be  provided  for.  It  is  nevertheless  mo.st 
valuable  to  the  executive  heads  of  an  industry  to  have 
a  continuous  record  of  what  the  various  units  which 
make  up  the  plant  are  doing,  and  especially  of  how 
much  of  their  time  they  are  .standing  idle. 

Charts  may  be  made  for  individual  departments  of 


a  plant,  and  nothing  is  more  common  in  manufac¬ 
turing  indu.stry  than  to  have  heavy  losses  incurred 
by  the  over-development  of  some  one  department  at 
the  expense  of  the  others,  often  without  the  fact  being 
fully  realized  by  the  men  in  responsible  charge.  Charts 
of  the  type  of  that  here  shown  tell  such  a  clear  story 
of  what  is  going  on  in  a  plant — the  cost  of  those 
standing  idle  when  they  should  be  running,  and  what 
departments  or  machines  are  worked  to  capacity  and 
must  be  supplemented  in  order  to  increase  output — 
as  to  recommend  more  extensive  use  than  at  present. 

In  order  that  the  charts  shall  give  a  correct  record, 
careful  study  must  be  given  to  the  method  of  obtaining 
the  rate  of  idleness  expense  chargeable  to  the  different 
machines  or  departments.  The  general  method  of  ob¬ 
taining  this  is  to  ascertain  first  the  cost  of  maintaining 
the  different  machines,  benches  and  work  spaces  in 
condition  for  operation.  Under  this  head  are  included 
interest  on  first  cost,  taxes,  maintenance  and  deprecia¬ 
tion,  including  an  allowance  for  obsolescence  on  the 
buildings,  machines  and  tools.  All  these  items  may 
be  summarized  as  rent,  since  they  include  what  would 
be  charged  to  rent  if  the  plant  were  leased. 

To  the  sum  thus  found  there  must  be  added  the 
expense  of  supervision — first,  of  the  plant  as  a  whole, 
and  second,  of  the  individual  department.  This  is  a 
part  of  the  operating  expen.se.  If  a  tool  or  depart¬ 
ment  is  idle,  this  expense  must  be  divided  among  the 
tools  or  departments  that  are  working  the  same  as 
the  expense  for  rent  of  land  or  buildings  is  charged. 
The  result  in  either  case  is  to  increase  the  cost  of 
product.  The  cost  of  supervision  must  therefore  be 
included  in  order  to  make  up  an  accurate  estimate  of 
the  loss  incurred  due  to  an  idle  machine. 

When  the  total  rate  per  hour  of  idleness  expense 
has  been  computed  for  each  important  tool  or  depart¬ 
ment,  it  is  a  simple  matter  for  the  cost  clerk  to  enter 
daily  on  the  chart  the  idleness  expense  from  the  time 
cards  turned  in  for  each  individual  tool  by  the  workmen. 

The  classification  of  the  causes  to  which  the  idleness 
is  due  is  an  important  part  of  the  sy.stem,  and  is 
made  on  the  cards  turned  in  by  those  in  charge  of  the 
various  machines.  Thus  the  manager  has  placed  before 
him  daily  or  weekly,  not  merely  the  lost  time  of  each 
of  the  various  units  which  make  up  his  plant,  but  the 
principal  causes  of  this  lost  time.  He  is  therefore 
able  to  act  intelligently  in  taking  measures  to  reduce 
lost  time  so  as  to  increase  output  and  reduce  cost. 

The  application  to  construction  w'ork  through  the  use 
of  the  daily  records  of  the  working  time  of  such  ma- 


CHAUT  SnOW.S  MONTHLY  ITEMIZED  COST  OE  UNAVOIDAHLE  AND  AVOIDAHLE  IDLE.NESS 


No.  of 
.Machines 


Working  IVrifxf  W(>cks 


Machine  Class 


)f  Capacity  I'scd  on  Day  and 
Night  Turn 

10  20  30  40  50  60  70  80  90 


26  Days  Period  Ending . March  30,  1918. 

Details  of  Expense  of  Idleness  Due  to 
Lack  of 

Lack  of  Lack  of  Raw  Lack  of  Moving 

Orders  Help  Material  Tools  Repairs  Machines  Total 


Expense  of  Idleness 
In<'rease  in 
Unavoidable  Expens«!  of 
Tl  .\iiiount  Prcxluct  Avoid- 
%  ai>le 


Remarks 


10  J -in.  auto  screw 
4  |-in.  auto  screw 

18  1  in.  auto  screw 
4  1  J-in.  auto  screw 

29  2  in.  auto  screw 
7  2-in.  auto  sen-w 
4  2I-in  auto  screw 

19  2,-111  auto  screw 
2  Checking  lathes 
2  Milling  nichs.  . 

I  Drill  prjais 


40 

$26 

91 

$7 

05 

$31 

68 

$114 

30 

$18 

67 

$208 

01 

10 

$140 

71 

$67 

30 

116 

64 

3 

24 

132 

84 

29 

16 

281 

88 

10 

57 

02 

224 

86 

310 

28 

130 

9i 

26 

62 

256 

46 

144 

34 

868 

61 

10 

432 

08 

436 

53 

12 

88 

26 

95 

161 

70 

40 

04 

16 

94 

258 

51 

10 

67 

76 

190 

75 

313 

17 

13 

99 

201 

33 

358 

26 

2,277 

03 

1,188 

27 

4,352 

05 

10 

595 

38 

3,756 

67 

224 

40 

77 

84 

5 

60 

38 

39 

154 

42 

500 

65 

10 

181 

02 

3I9 

63 

9 

24 

118 

27 

73 

92 

44 

35 

245 

48 

10 

81 

31 

164 

47 

■■  169 

86 

34 

20 

34 

.20 

231 

42 

680 

58 

1,150 

26 

10 

538 

38 

611 

88 

577 

45 

14 

96 

104 

72 

697 

13 

5 

65 

82 

631 

31 

41 

86 

68 

42 

54 

5 

6 

02 

36 

52 

1 

43 

47 

43 

47 

5 

2 

17 

41 

30 

Total,  100 


1,785  18  238  52  613  03  653  58  3,762  43  1,596  15  8,648  89 


2,167  67 


6,481  22 


September  5,  1918 


To  win  the  war  quickly,  produce  much,  consume  little 
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chines  as  steam  shovels,  piledrivers,  concrete  mixers 
and  similar  important  units  is  obvious.  The  added 
feature  of  setting  down  in  dollars  and  cents  the  daily 
idleness  expense  for  e'^ch  p’pchine,  with  the  cause's  of 


the  idleness,  is  most  important.  The  mere  keeping  of 
such  records  not  only  points  the  way  to  cut  down  such 
expense,  but  automatically  tends  to  stimulate  everyone  in 
responsible  charge  to  reduce  idleness  wherever  possible. 


Cost  of  Service  the  Chief  Factor  in  Rate  Regulation 

Rational  *Tair  Value”  Is  Held  to  Be  Sum  of  Interest  on  Investment  and  Profit  on  Operating  Expenses, 

Capitalized  at  *Tair  Return”  Rate 


By  William  G.  Raymond 

Dean,  College  of  Applied  Science,  State  University  of  Iowa,  Iowa  City 


IN  A  little  book,  “What  Is  Fair?”,  recently  published, 
the  author  discusses  methods  of  valuation  of  public 
utility  properties,  and  finds  difficulty  in  harmonizing 
court  decisions  with  what  appears  to  him  to  be  ra¬ 
tional  procedure.  Further  study  of  the  problem  has 
suggested  a  method  of  procedure  believed  to  be  wholly 
in  accord  with  the  dictum  of  the  courts:  (1)  That  the 
utility  is  entitled  to  a  fair  return  on  the  “fair  value” 
of  its  property  used  in  the  service  of  the  pubfic;  and 
(2)  that  the  public  may  demand  that  no  more  be 
charged  for  service  than  the  service  is  reasonably  worth. 
The  idea  was  presented  in  the  book  referred  to,  but 
was  not  so  fully  argued  as  now;  it  is  based  on  the 
following  considerations : 

1.  It  appears  to  be  clear  from  a  reading  of  the 
Smyth  vs.  Ames  case  (169  U.  S.  466),  in  the  decision 
of  which  the  foregoing  principles  were  announced,  that 
the  court  could  not  have  meant  exchange  value  when 
it  said  “fair  value,”  because,  as  has  been  said  since  in 
other  decisions,  exchange  value  depends  on  earnings, 
earnings  depend  on  rates,  and  rates  are  in  question. 

2.  The  court  in  Smyth  vs.  Ames  did  not  define  “fair 
value.”  Courts  and  commissions  have  been  struggling 
with  the  definition  ever  since,  and  in  an  effort  to  arrive 
at  a  quantity  that  should  represent  “fair  value”  have 
leaned  toward  “cost  of  reproduction  less  depreciation,” 
estimated  as  of  the  day  of  inquiry  but  estimated  accord¬ 
ing  to  no  fixed  rule  or  method,  actually  adopting  different 
methods  in  different  cases;  sometimes  deducting  de¬ 
preciation  and  sometimes  not;  sometimes  adding  “going 
value”  and  sometimes  not;  often  finding  “going  value” 
by  mental  processes  not  capable  of  satisfactory  explana¬ 
tion  (see  the  report  of  the  Master  in  the  Des  Moines 
gas  case),  and  varying  the  process  in  other  matters. 
The  United  States  Supreme  Court  has  definitely  recog¬ 
nized  “going  value,”  as  distinguished  from  development 
expense,  as  a  proper  element  of  “fair  value.” 

3.  The  value  of  the  service  rendered  must  be  based 
on  its  cost,  and  the  utility  corporation  is  entitled  to 
a  fair  profit  on  that  cost.  This  furnishes  a  clew  to  a 
definition  of  “fair  value,”  which  is: 

Fair  value  as  used  by  the  courts  in  rate  cases  is 
that  value  the  fair  return  on  which  provides  a  fair 
profit  on  the  cost  of  the  service  performed. 

4.  The  cost  of  the  service  can  be  estimated  by  per¬ 
fectly  clear,  logical  and  defensible  methods,  with  no 
introduction  of  hypothetical  or  speculative  quantities. 
The  procedure  would  be  as  follows: 

1.  Find  the  sum  invested  in  the  plant  and  fix  a  fair 
rental  made  up  of  interest,  depreciation  allowance, 


insurance  and  taxes,  if  taxes  are  assessed  against  the 
physical  property. 

2.  Find  the  cost  of  operation,  made  up  of  rental, 
labor  and  materials,  including  ordinary  maintenance 
not  included  in  the  depreciation  allowance. 

3.  Determine  a  fair  profit  rate  on  the  cost  of  opera¬ 
tion  and  from  this  the  resulting  profit  sum.  In  general, 
the  profit  rate  on  the  cost  of  operation  should  be  higher 
than  the  fair-return  rate  on  the  fair  value  of  the  prop¬ 
erty,  and  should  be  fixed  to  recognize  high  operating 
efficiency  where  this  is  shown,  and  with  regard  to  ac¬ 
quired  earning  capacity  as  indicated  later. 

4.  The  sum  necessary  to  be  earned  through  rates  is 
the  cost  of  operation  plus  the  profit  sum  on  operation. 

5.  The  “fair  value”  of  the  investment  or  property 
is  found  by  adding  the  interest  on  the  investment  and 
the  profit  sum  from  operation  and  capitalizing  at  the 
“fair  return”  rate  on  “fair  value.” 

This  method  would  seem  to  give  that  one  fair  value 
which  so  many  attorneys  and  economists  have  asserted 
should  be  found  that  may  be  used  alike  for  rate-making 
and  purchase.  It  recognizes  the  value  of  the  business, 
so  often  called  “going  value,”  but  finds  it  in  a  perfectly 
clear  and  logical  way,  although  it  is  not  distinctly 
separated. 

Let  an  example  be  given — the  interest  and  profit  rates 
used  being  purely  for  illustrative  purposes  and  not 
suggested  as  the  proper  rates  for  any  particular  case. 

The  proper  cost  of  a  certain  plant,  with  or  without 
depreciation,  according  to  judgment  or  facts,  is  $100,- 
000.  Exclusive  of  rental  the  annual  cost  of  operation 
is  $20,000.  What  is  the  “fair  value,”  assuming  that 
8%  is  a  fair  return  on  “fair  value,”  and  that  the 
company  can  borrow  at  5%  ?  If  the  company  can  borrow 
for  5%  it  should  charge,  say,  6%  as  rental  interest. 
The  “fair  value”  of  the  investment  or  property,  as 
derived  in  the  accompanying  table,  is  $111,875.  This 
IS  not  the  commercial  value  necessarily.  In  the 


DETERMINATION  OF  FAIR  VALUE  IN  HYPOTHETICAL  CASE 


Rental 


Interest  on  $100,000  at  6% . 

Depreciation  allowance,  say  2i% . 

Insurance,  say  i% . 

Taxes,  say  i% . 

Other  cost  of  operation . 

_  $6,000 

_  2,500 

. .. .  500 

. .. .  500 

_  20,000 

Total  cost  of  operation . 

Profit,  say  10%  on  operation . 

129,500 

2,950 

Total  fair  charges . 

Fair  profit  . 

Interest  as  above . 

_  $2,950 

_  6,000 

132,450 

18,960 

$111  875 
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absence  of  other  evidence,  as  discussed  later,  it  is  the 
value  upon  which  8^r  is  a  fair  total  net  return.  The 
commercial  value  might  be  more  or  less,  depending  on 
the  fixed  charges. 

If  half  the  investment  is  borrowed,  the  payment  of 
intere.st  is  $2500  and  the  balance  of  net  earnings  will 
represent  12.9 ';c  on  the  owner’s  actual  investment 

The  Proper  Rates 

Perhaps  it  may  be  argued  that  the  foregoing  differ¬ 
ences  of  rates  are  not  determined  on  a  sound  basis; 
that  the  rate  allowed  on  the  physical  property  should 
be  the  same  as  that  allowed  on  operating  expense,  and 
that  the  latter  as  a  base  for  profit  should  be  confined 
to  expen.se  Dther  than  rental. 

If  this  opinion  should  prevail  the  fair  value  of  the 
investment  or  property  would  be  the  investment  in  plant 
plus  one  year’s  operating  expense,  but  operating  expense 
should  then  include  depreciation,  insurance  and  taxes, 
included  above  in  rental.  Applying  this  reasoning  to 
the  foregoing  example  and  assuming  8%  as  a  proper 
fair  return,  we  have 

Kalr  return  on  plant . .  .  $8,000 

OperatinR  expense  . $23,500 

OperatinK  protit  =  H'c  of  $23,500  — .  1.880 

Total  return  .  $9,880 

F'air  value  at  8% .  $123, .500 

or  the  sum  of  the  investment  and  one  year’s  operating 
expense.  The  value  is  greater  than  by  the  ether  as¬ 
sumption. 

Or  it  may  be  advanced  that  the  interest  charge  should 
be  only  at  the  rate  that  the  company  pays,  5'"r  in  the 
foregoing  case,  but  with  8''c  still  allowed  as  a  fair 
rate  of  return  on  the  whole  property.  Under  this 
theory  the  lessened  net  earnings  in  the  first  case,  in 
which  the  interest  is  an  item  of  the  cost  of  operation, 
would  be  $1100,  and  the  return  to  the  owner  on  his 
actual  inve.stment  would  be  lO.T'^^r.  Under  the  second 
assumption  the  total  net  profit  would  be  $6880,  and  the 
return  on  the  owner’s  investment  would  be  about  8.75''r, 
assuming  as  before  that  half  of  the  whole  investment 
is  borrowed.  Which  of  the  several  viewpoints  should 
be  adopted  may  be  a  matter  for  discussion. 

The  method  suggested  is  based  more  upon  the  second 
principle  laid  down  in  Smyth  vs.  Ames  than  on  the  first, 
but  recognizes  the  first  and  gives  a  fair  return  on  the 
fair  value  of  the  property  whether  the  business  is  one 
involving  large  capital  outlay  with  relatively  small 
operating  costs,  or  small  capital  outlay  with  relatively 
large  operating  costs.  If  applied  from  year  to  year  the 
method  would  seem  to  encourage  extravagance  in  oper¬ 
ation.  but  with  rates  fixed  for  a  period  of  years  economy 
of  operation  would  mean  the  greater  return.  Where 
marked  efficiency  is  shown  by  evidence  submitted  in  any 
case,  a  higher  profit  rate  should  be  allowed  in  com¬ 
puting  the  profit  on  operation. 

The  method  here  suggested  is  founded  on  the  belief 
that  even  though  it  be  sometimes  true  that  a  property 
is  worth  more  than  the  sum  that  would  be  found  by 
the  application  of  the  principle,  and  sometimes  that  it 
is  not  worth  so  much,  yet  in  the  normal  ideal  ca.se  the 
two  principles  of  fair  return  and  fair  charges  ought  to 
mean  the  same  thing  in  a  valuation. 

Some  difficulty  may  be  found  in  estimating  the  value 
of  the  service  to  the  consumer.  In  a  later  case  (Cutting 
vs.  Kansas  City  Stockyard  Co.,  183  U.  S.  79)  an  addi¬ 


tion  is  made  to  the  second  principle  announced  in  Smyth 
vs.  Ames;  namely,  that  the  value  of  the  service  to  b^ 
considered  is  the  “value  of  the  service  rendered  to  each 
individual,’’  and  not  the  value  of  the  service  to  the 
customers  in  the  aggregate.  This  addition  is  argued  at 
some  length  and  seems  to  be  announced  as  a  general 
principle;  but  an  interpretation  given  it  by  the  Supreme 
Court  of  the  State  of  Maine  helps  some.  In  the  ca.se 
of  Brunswick  and  Topsham  Water  District  vs.  Maine 
Water  Co.,  99  Maine,  371,  the  justice  says: 

“In  the  aspect  now  being  considered,  the  worth  of  a 
water  service  to  its  customers  does  not  mean  what  it 
would  cost  some  one  individual,  or  some  few  individuals 
to  supply  themselves,  for  one  may  be  blessed  with  a 
spring  and  another  may  have  a  good  well.  It  means 
the  worth  to  the  individuals  in  a  community  taken  as  a 
whole.  It  is  the  worth  to  the  customers  as  individuals, 
but  as  individuals  making  up  a  community  of  water 
takers.  In  the  very  nature  of  things,  a  water  system 
is  usually  intended  to  supply  a  somewhat  compactly 
settled  community,  or  a  community  whose  geographical 
limits  are  somewhat  restricted.  .  .  .  Such  a  com¬ 

munity  must  in  general  stand  as  a  whole.  The  rates 
for  such  a  system  are  generally  and  properly  uniform, 
although  the  expense  of  supplying  some,  as  those  nearer 
the  source  of  supply,  is  actually  less  than  that  of  supply¬ 
ing  those  at  the  outermost  limits.  Still,  the  benefits 
are  uniform  and  uniform  rates  are  reasonable.’’ 

Individual  Consumers,  Not  the  Aggregate 

This  instruction  of  the  Maine  Supreme  Court  appeals 
to  the  engineer  as  sound  and  as  an  entirely  proper 
interpretation  of  the  dictum  of  the  United  States 
Supreme  Court,  that  the  test  of  reasonableness  of  rates 
to  the  customer  is  reasonableness  to  the  individuals 
and  not  to  customers  in  the  aggregate.  Thus  one  diffi¬ 
cult  question  is  disposed  of  but  another  is  left,  seemingly 
scarcely  less  difficult;  that  is.  What  is  the  reasonable 
worth  of  the  service  to  the  individuals  as  a  community? 
And  here  the  Supreme  Court  of  Maine  helps  again.  The 
preceding  quotation  was  based  upon  or  followed  these 
enlightening  .sentences : 

“We  do  not  doubt  that  when  the  worth  of  a  public 
service  of  this  kind  to  the  public  or  customers  is  spoken 
of,  necessarily  one  of  the  elements  to  be  considered  is 
tlie  expense  at  which  the  public  or  customers  as  a 
community  might  .serve  themselves  w'ere  they  free  to 
do  so,  and  were  it  not  for  the  exi.stence  of  the  prac¬ 
tically  exclusive  franchise  of  the  supplying  company. 

.  .  .  In  estimating  what  it  is  reasonable  to  charge 

for  a  water  service — that  is,  not  exceeding  its  worth 
to  the  consumer — water  is  to  be  regarded  as  a  product, 
and  the  cost  at  which  it  can  be  produced  or  distributed 
is  an  important  elemenc  of  its  worth.  It  is  not  the 
only  element,  however.  The  individuals  of  a  community 
may  with  reason  prefer  to  pay  rates  which  yield  a  return 
to  the  money  of  other  people  higher  than  the  event 
shows  they  could  serve  them.selves  for,  rather  than  make 
the  venture  themselves  and  risk  their  own  money  to 
loss  in  an  uncertain  enterprise.’’ 

Here  seems  to  be  justification  for  the  method  of 
approach  suggested  in  this  paper,  a  method  based  on 
the  second  of  the  two  fundamental  principles  laid  down 
in  the  Smyth  vs.  Ames  case,  the  worth  of  the  service 
to  the  consumer,  and  on  an  interpretation  of  that  prin- 
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.*iplo  essentially  identical  with  that  stated  by  the 
Supreme  Court  of  Maine. 

Computations  made  as  in  the  illustrative  examples 
above  given  do  not  necessarily  give  the  final  fair  value, 
but  they  give  what  may  be  called  the  primary  or  prin¬ 
cipal  basis  on  which  fair  value  rests.  It  may  be  that 
higher  rates  to  individuals  than  rates  based  on  cost  of 
service  can  be  shown  to  be  entirely  reasonable,  and 
when  this  is  possible  and  is  done,  and  such  higher 
rates  are  in  force,  the  value  of  the  property  may  be 
more  than  the  estimate  based  on  cost  and  an  assumed 
profit  rate  will  show  unless  the  profit  rate  assumed 
has  been  selected  with  this  consideration  in  view.  On 
the  contrary,  it  may  well  be — indeed,  it  is  known  to  be 
in  some  cases — that  rates  based  on  cost  of  service  and 
an  assumed  reasonable  profit  are  more  than  can  be 
charged ;  are  more  than  the  traffic  wull  bear.  When  this 
is  so  the  value  of  the  property  is  less  than  is  shown  by 
the  cost  of  service  plus  the  assumed  profit;  then  it  may 
be,  and  in  some  cases  is,  actually  less  than  the  invest¬ 
ment,  and  sometimes  has  been  only  salvage.  But  it 
still  remains  true  that  the  owner  ought  to  be  permitted 
by  the  public  to  earn  at  least  a  fair  profit  rate  on 
the  reasonable  cost  of  service  if  he  can  do  so;  that  is, 
if  the  business  wall  stand  the  tax,  as  it  will  in  the  case 
of  every  needed  and  properly  planned  and  operated 
service. 

Comparison  with  Other  Methods 

Emphasis  heretofore  has  been  almost  if  not  quite 
universally  placed  on  the  first  principle  laid  down  in 
the  Symth  vs.  Ames  case ;  namely,  that  the  utility 
owner  is  entitled  to  a  fair  return  on  the  fair  value 
of  its  property  used  in  the  public  service.  Many  enor¬ 
mously  expensive  litigations  have  grown  out  of  the 
attempt  to  apply  this  principle.  Many  differences  of 
opinion  have  developed.  The  court  has  implied  in  its 
decisions  that  cost  of  reproduction  of  the  property  at 
the  time  the  question  arises  is  the  best  basis  of  fair 
value.  It  has  further  implied  that  the  property  changes 
in  value  from  day  to  day  with  the  fluctuation  of  prices 
of  the  materials  and  labor  that  enter  into  its  construc¬ 
tion.  Yet  cost  of  reproduction  as  of  a  given  date  is 
a  very  uncertain  quantity  and  depends  on  a  consider¬ 
able  number  of  much  discussed  assumptions  about  which 
there  is  quite  general  disagreement  among  engineers 
and  among  lawyers.  But  the  assumption  that  the  value 
of  a  long-lived  public  utility  property  varies  from  day 
to  day  with  the  fluctuations  of  the  prices  of  the  mate¬ 
rials  and  labor  that  enter  into  its  construction  seems  so 
impossible  of  adoption  in  connection  with  the  regulation 
of  rates,  and  so  unreasonable  in  its  application  to  per¬ 
manent  investments  in  such  properties,  as  to  warrant 
some  consideration.  Rates  cannot  be  made  anew  from 
day  to  day.  In  the  nature  of  the  case  they  must  be 
stable  for  considerable  periods  of  time,  during  which 
prices  of  materials  of  which  the  physical  part  of  a 
utility  property  is  made  may  undergo  violent  fluctua¬ 
tions. 

Consider  a  w’ater  or  gas  property  in  a  moderate-sized 
community.  It  could  be  built  within  a  few  months,  and 
a  very  considerable  part  of  its  cost,  probably  nearly 
half,  is  for  cast-iron  pipe.  If  the  plant  had  been  built 
in  1904  when  cast-iron  pipe  was  quoted  at  about  $19 
a  ton,  and  valued  in  1907,  when  pipe  was  quoted  at 


about  $31  a  ton,  and  if  half  the  outlay  was  in  pipe, 
the  value  of  the  property  because  of  the  change  in 
the  prices  of  pipe  alone  would  show  more  than  a  25% 
increase  over  the  investment,  while  the  very  next  year, 
when  the  price  of  pipe  dropped  to  $20  the  value  would 
drop  to  about  that  of  the  investment.  And  the  pipe 
W'as  not  of  constant  price  through  any  one  whole  year. 
The  pipe  in  the  ground  has  an  estimated  life  of  from 
50  to  100  years.  The  plant  is  a  long-lived  plant.  Rates 
may  be  changed  once  a  year  as  taxes  are,  but  this  is 
of  doubtful  wisdom,  and  five-year  intervals  are  more 
common  for  municipal  utilities.  Shall  a  large  part  of 
an  investment  made  in  1907  be  destroyed  in  1908  by 
a  public  regulation  of  rates  to  fit  the  temporary  1908 
prices  of  materials  that  were  purchased  in  1907?  Or 
shall  the  public  be  taxed  to  pay  the  high  rates  based 
on  the  temporary'  1907  prices  of  long-lived  materials 
purchased  in  1904?  The  reasonable  answer  seems  to 
be  “No.” 

Fluctuations  in  Operating  Costs 

Any  such  property  as  is  being  considered,  when  it  has 
been  in  existence  long  enough  to  be  called  an  old 
property,  will  have  parts  purchased  in  times  of  high 
prices,  parts  purchased  in  times  of  low  prices,  and  parts 
purchased  in  what  may  be  called  times  of  normal  prices. 
The  company  cannot  sell  its  pipe  in  times  of  high  prices 
as  the  merchant  sells  his  merchandise.  What  it  would 
cost  the  community  to  serve  itself  with  its  own  plant 
would  not  vary  with  the  prices  of  the  materials  that 
entered  into  the  construction  of  the  fixed  plant.  The 
money  that  it  would  borrow  to  build  the  plant  would 
bear  a  constant  rate  of  interest  throughout  the  life 
of  the  bonds  issued.  When  materials  are  consumed  in 
operation,  the  variation  in  the  prices  of  these  materials 
does  affect  the  cost  of  operation  and  may  affect  the 
value  of  the  property  if  rates  are  not  changed  from 
year  to  year  to  correspond,  and  for  this  reason  it  may 
be  wise  to  fix  rates  annually.  But  by  allowing  a  slight 
margin  in  rate  fixing,  the  larger  profits  in  times  of 
low  prices  will  be  offset  by  the  smaller  profits  in  years 
of  high  prices,  so  that,  except  in  such  very  abnormal 
times  as  the  present  war  times,  adjustment  of  rates 
may  well  be  at  longer  intervals. 

It  may  be  true  in  a  certain  theoretic  economic  sense 
that  the  value  of  any  composite  changes  with  the 
changes  in  the  prices  of  its  constituent  element.s,  with 
the  changes  in  the  interest  rate  on  money,  etc.  But 
with  respect  to  long-lived  stable  properties  of  the  public 
utility  class,  there  seems  to  be  no  practical  reason  for 
varying  rates  with  change  of  prices  of  the  materials 
that  enter  into  the  construction  of  the  physical  property 
involved,  except  as  by  lon^-continued  and  perhaps  per¬ 
manent  rise  or  fall  in  prices,  replacements  shall  have 
materially  increased  or  diminished  the  actual  investment 
in  the  property.  The  investment  will  always  be  shown 
by  properly  kept  accounts,  and  may  be  estimated  fairly 
well  in  spite  of  poorly  kept  accounts.  Therefore,  it  is 
submitted  that  the  true  basis  of  value  of  a  public  utility 
property  is  actual  investment  or  estimated  actual  in¬ 
vestment,  increased  as  it  may  be  by  the  effect  of  a  fair 
profit  on  the  cost  of  the  service  that  the  investment 
and  the  franchise  have  made  possible,  and  increased 
further,  when  proper  evidence  is  produced,  by  the  effect 
of  reasonable  but  higher  rates  than  those  computed 
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from  assumed  profit  rates;  or  diminished  by  the  effect 
of  rates  that  are  all  that  the  traffic  will  bear  but  are 
lower  than  those  computed  from  assumed  profit  rates. 

The  conclusion  of  this  discu.ssion  is  that  reasonable¬ 
ness  of  rates  mu.st  be  determined  more  by  cost  of  servdce 
than  by  hypothetical  values  of  involved  property;  and 
that  value  for  rate  making,  purchase  or  taxation  should 
be  based  more  on  the  fair  profit  that  may  be  earned 
on  the  cost  of  the  service  performed  than  on  hypothetical 
estimates  of  reproduction  cost  with  going  values  added, 
for  the  estimated  amounts  of  which  no  reason  can  be 
given.  The  method  is  thought  to  be  a  rational  method, 
in  harmony  with  a  proper  interpretation  of  the  law  as 
expressed  in  the  decisions  of  the  United  States  Supreme 
Court,  and  quite  worthy  of  the  careful  consideration  of 
valuation  experts,  whether  lawyers  or  engineers. 


Five  and  a  Half  Million  Y  ards  Dredg^ed 
by  Large  Fleet  at  Hog  Island 

Schedule  Kept  by  Careful  Planning  in  Spite  of 
Severe  Winter  and  Interference  with  Pipe 
Lines  From  Progress  of  Work  Ashore 

Although  the  unusually  severe  winter  stopped  the 
operation  of  floating  plant  after  but  300,000  yd. 
of  the  total  5,500,000  had  been  dredged  at  the  site  of  the 
Hog  Island  ship  plant,  and  although  progress  of  work 
ashore  by  the  time  the  river  w'as  free  of  ice  had  blocked 
the  laying  of  pipe  lines  from  certain  areas  and  made 
necessary  the  replanning  of  the  work,  the  dredging  has 
been  kept  up  to  schedule  and  has  already  progressed  so 
far  that  it  will  be  possible  to  launch  and  fit  out  the  ships 
as  fast  as  they  can  be  assembled.  The  work  has  been 
carried  on  with  four  to  five  hydraulic  dredges,  one  used 
entirely  for  rehandling,  six  to  seven  bucket  dredges  and 
one  to  three  dipper  dredges,  most  of  the  excavation  be¬ 
ing  disposed  of  in  three  impounding  basins  on  the 
property. 

Where  Excavation  Lay 

From  the  ends  of  the  fifty  launching  ways  to  the  18- 
ft.  contour  870,000  yd.  had  to  be  removed,  leaving  a 
bottom  which  slopes  from  12  ft.  at  the  ways  to  18  ft. 
below  mean  low  water  at  a  di.stance  of  235  ft.  out.  Most 
of  the  yardage,  however,  lay  in  the  fitting-out  basin 
and  around  the  seven  piers  and  one  wharf  being  built 
there.  At  the  east  inshore  end  of  this  basin  was  a 
small  triangular  area  from  which  it  was  possible  to  re¬ 
move  something  less  than  100,000  yd.  in  the  dry  during 
the  winter.  A  400-ft.  channel  in  the  fitting-out  basin 
and  extending  to  deep  water  in  the  river  had  to  be 
dredged  to  a  depth  of  30  ft.  below  mean  low  tide,  while 
the  berths  between  two  of  the  easterly  fitting-out  piers 
were  made  of  the  .same  depth.  The  remainder  of  the 
fitting-out  basin  was  dredged  to  a  depth  of  18  ft.  below 
mean  low  water.  The  yardage  taken  out  to  this  depth 
amounts  to  3,850,000  yd,,  while  that  removed  below  the 
18-ft.  depth  will  come  to  780,000  yards. 

There  are  three  impounding  basins  on  the  property, 
which  will  not  hold  quite  all  of  the  yardage  to  be  re¬ 
moved.  The  Henson  basin  at  the  east  end  of  the 
launchways  has  a  capacity  of  500,000  yd.,  while  the 
north  basin,  lying  back  of  the  launchways,  the  shops  and 
the  storage  yards,  will  receive  about  1,600,000  yd.  The 


largest  basin,  at  the  west  edge  of  the  property,  was 
formed  by  building  crib  dikes  out  across  the  old  Essing- 
ton  Channel  to  .some  shoals  betw'een  Hog  Island  and 
Tinicum  Island.  This  basin  will  contain  upward  of 
2,360,000  yd.  Its  con.struction  necessitated  the  dredg¬ 
ing  of  a  new  Essington  channel  between  the  basin  and 
Tinicum  Island.  However,  as  the  building  of  the  dikes 
changed  the  direction  and  force  of  the  tidal  currents 
and  has  caused  considerable  scouring  on  the  shoals  men¬ 
tioned,  the  dredging  of  the  new  channel  has  been  left  to 
the  last  and  wdll  not  involve  more  than  100,000  yards. 

Work  Delayed  During  Severe  Winter 

A  hydraulic  dredge  began  work  soon  after  the  con¬ 
tract  for  the  yard  had  been  awarded  last  fall,  off  the 
ea.sterly  group  of  ten  launchways,  and  pumped  300,000 
yd.  into  the  Henson  basin  before  ice  in  the  river  made 
it  necessary  to  lay  up  the  equipment.  It  had  been 
planned  to  pump  all  of  the  dredging  from  before  the 
ways  directly  into  this  basin  and  into  the  north  basin, 
but  by  the  time  the  ice  broke  up  in  the  spring  con¬ 
.struction  on  the  launchways,  the  shops  and  the  yards 
had  progres.sed  to  the  point  where  it  would  have  been 
inefficient  to  attempt  to  maintain  a  pipe  line  across 
them.  The  remainder  of  this  excavation,  therefore,  was 
completed  with  dipper  and  bucket  dredges,  and  the 
Hen.son  basin  was  filled  by  dumping  the  spoil  from  the 
bucket  dredges  at  the  suction  of  a  30-in.  hydraulic 
dredge  which  rehandled  the  material.  It  was  necessary 
to  leave  a  bank  near  the  shore  and  to  support  the  coffer¬ 
dams  within  which  the  outboard  ends  of  the  launchways 
were  constructed,  and  this  material  will  be  some  of  the 
last  to  be  removed  on  the  work. 

Winter  Forces  Change  of  Plan  at  Fitting-Out  Basin 

It  had  been  intended  to  put  the  hydraulic  equipment 
at  w'ork  fir.st  on  the  three  fitting-out  piers  and  the  east 
portion  of  the  30-ft.  channel,  where  the  bulk  of  the 
dredging  lay,  and  pump  as  much  as  possible  of  this  ma¬ 
terial  into  the  north  impounding  basin.  Ice,  however, 
prevented  work  at  this  point  until  the  middle  of  March, 
and  all  that  could  be  done  was  to  remove  the  high  part 
of  the  excavation  to  within  1  ft.  of  low  tide.  This  was 
done  by  a  traveling  derrick  with  a  grab  bucket  and  the 
spoil  was  carried  away  in  railway  cars. 

During  the  winter,  however,  a  drag-line  e.xcavator 
and  a  .steam  shovel  completed  the  dikes  around  the  north 
impounding  basin.  Much  of  the  material  used  was 
frozen  hard,  and  some  difficulty  was  experienced  with 
the  dikes  later  on  this  account.  When  it  became  pos¬ 
sible  to  u.se  the  hydraulic  dredges,  the  we.st  classifica¬ 
tion  yard  and  some  of  the  shop  buildings  had  progressed 
so  far  that  a  pipe  line  could  not  be  laid  directly  from  the 
center  of  the  heavy  dredging,  and  it  was  necessary  to 
move  the  30-in.  rehandling  dredge  from  the  Henson 
basin  to  a  point  west  of  the  deep  excavation  in  the  fit- 
ting-out  basin,  from  which  a  line  could  be  run  to  the 
north  impounding  basin.  The  deep  dredging  at  the 
east  end  of  the  fitting-out  basin  was,  therefore,  com¬ 
pleted  with  dipper  and  bucket  dredges,  while  the  hy¬ 
draulic  equipment  w'as  concentrated  on  the  18-ft.  dredg¬ 
ing  at  the  west  side  of  the  basin,  with  two  of  the  re¬ 
maining  four  machines  pumping  into  tiie  north  basin 
and  the  other  two  into  the  west  basin. 
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The  bucket  dredges  were  used  to  clear  out  as  rapidly 
as  possible  the  site  of  the  piers  so  that  piledriving  could 
proceed.  This  was  done  by  driving  a  certain  number 
of  the  pier  piles  with  floating  equipment  to  support 
track  for  two-w'ay  land  piledrivers  which  completed  the 
work.  This  dredging  progressed  so  well  that  the  shore 
bulkhead  and  the  four  easterly  piers  had  been  prac¬ 
tically  completed  by  the  middle  of  July,  and  a  large 
number  of  piles  driven  for  the  next  tw'o  piers. 

Old  Stone  Dike  Removed 

A  stone  dike  reaching  from  the  west  end  of  the 
launchw'ays  to  a  point  within  the  site  of  the  west  im¬ 
pounding  basin  which  had  been  built  some  time  pre¬ 
viously  extended  for  a  good  part  of  its  length  to  8  ft. 
above  mean  low  water.  It  was  necessary  to  remove  1300 
ft.  of  this  dike,  cutting  a  1000-ft.  gap  at  the  east  end  of 
the  basin  and  a  300-ft.  gap  at  the  west  end.  This  work 
was  done  by  a  5-yd.  dipper  dredge  which  did  not  take 
part  in  the  other  operations,  the  stone  removed  being 
used  to  complete  the  portion  of  the  dike  left  in  place 
to  full  height. 

The  dikes  around  the  west  impounding  basin,  a  con¬ 
siderable  length  of  which  were  located  in  water  12  to 
14  ft.  deep,  were  made  of  timber  cribwork,  built  and 
sunk  in  place  in  long  sections  against  guide  piles,  filled 
with  sand  pumped  by  one  of  the  dredges  and  banked 
with  riprap  on  the  outside  to  prevent  scour  from  tidal 
currents.  This  work,  which  was  begun  toward  the  end 
of  the  winter  and  completed  in  May,  was  carried  out 
by  the  Bates  &  Rogers  Construction  Company. 

Large  Number  of  Dredges  Used 

For  a  time  five  hydraulic  dredges,  a  15-in.,  an  18-in., 
a  20-in.,  a  22-in.,  and  a  30-in.  machine,  were  on  the 
work.  The  largest  dredge  was  used  entirely  for  re¬ 
handling,  and  the  small  dredge  and  the  22-in.  dredge 
mainly  for  handling  material  in  the  west  basin.  The 
other  two  dredges  pumped  directly  into  the  north  basin. 
These  machines  were  all  of  about  the  same  type,  having 
a  pump  speed  of  250  to  275  r.p.m.,  and  carrying  40  to 
50  lb.  pre.ssure  in  the  discharge  line  with  a  velocity  of 
about  10  ft.  per  sec.  Three  of  them  are  .still  on  the 
work.  There  are  now  five  bucket  dredges  and  two 
dipper  dredges  at  the  site,  the  latter  of  3  and  3J-yd. 
sizes.  A  3  and  a  3A-yd.  bucket  dredges  were  also  on  the 
work  for  a  time,  \vhile  there  still  remain  a  2i  yd.,  a 
3i-yd.,  a  5i-yd.  and  three  T  j-yd.  bucket  dredges.  When 
running  at  full  capacity  the  nine  bucket  and  two  dipper 
dredges  supplied  about  14,000  yd.  a  day  to  the  30-in. 
rehandling  dredge,  a  quantity  considerably  below  its 
capacity. 

All  the  bucket  dredges  except  the  small  one,  and  all 
the  hydraulic  dredges,  have  operated  24  hours  a  day,  the 
crews  living  aboard  the  dredges. 

Up  to  the  present  the  scow  haul  to  the  rehandling 
dredge  has  been  short,  two  scows  to  a  bucket  dredge 
being  sufficient.  Five  tugs  and  fourteen  scows  sup¬ 
plied  by  the  dredging  contractor  have  been  on  this  work, 
while  the  hydraulic  dredges  have  been  handled  when 
it  was  necessary  to  move  them  by  tugs  belonging  to  the 
American  International  Shipbuilding  Corporation.  A 
considerable  part  of  the  yardage,  however,  will  have  to 
be  towed  away  from  the  site  and  disposed  of  by  the  con¬ 


tractor  in  private  basins.  This  will  make  it  neces.sary  to 
increase  the  number  of  tugs  and  barges  when  the  pres¬ 
ent  basins  are  filled  and  the  large  dredge  is  removed. 

The  20-in.  and  22-in.  hydraulic  dredges  were  rented 
on  the  basis  of  handling  6000  yd.  a  day,  while  the  18- 
in.  dredge  was  expected  to  handle  4000  and  the  15-in. 
dredge  2500.  Allowances  were  made  for  varying  con¬ 
ditions  of  digging,  but  in  the  sandy  mud  with  a  small 
percentage  of  gravel  which  formed  the  bulk  of  the  work 
these  averages  were  maintained.  The  bucket  dredging 
work  was  contracted  for  on  a  straight  yardage  basis 
including  the  .service  of  the  dredges,  tugs  and  .scows. 

The  dredging  work  was  carried  out  for  the  American 
International  Shipbuilding  Corporation,  agents  of  the 
Emergency  Fleet  Corporation,  by  the  American  Dredg¬ 
ing  Company. 


Determining  the  Regulating  Effect 
of  a  Storage  Reservoir 

Differential  Equation  for  Inflow,  Outflow  and 
Storage  Relations  Solved  by  Using  Time 
Interval  as  Independent  Variable 

By  Robert  E.  Horton 

Con-sulting  Hydraulic  Engineer,  Albany,  N.  Y. 

Copyright,  1018,  by  Robert  E.  Horton. 

IN  MOST  flood-regulation  cases  arising  in  practice 
the  thing  to  be  determined  is  the  maximum  stage 
which  will  be  reached  where  the  rate  of  inflow  to  the 
reservoir  varies  continually  and  where  the  area  of 
water  surface  also  varies  with  the  depth  on  the  spill¬ 
way.  A  new  method  is  here  offered  for  this  determina¬ 
tion,  one  that  is  easier  than  any  before  available. 

If  /  is  the  rate  of  inflow  to  a  storage  reservoir  at  any 
moment,  Q  the  rate  of  outflow,  and  S  the  corresponding 
rate  of  gain  or  loss  of  storage  at  that  instant,  A  being 
the  area  of  the  reservoir  surface  and  H  the  depth  of 
water  above  spillway  level,  then 


also  S  —  I  —  Q, 
and  Q  =  CLH 

The  differential  equation  to  which  these  functions  lead 
is  not  capable  of  direct  general  integration  in  such  a 
manner  as  to  give  H  directly  in  terms  of  T.  Various 
solutions  of  this  equation  have,  however,  been  by  series 
and  by  graphical  methods. 

For  a  small  rise  dH  in  water-surface  level  during  the 
time  interval  T,  the  volume  relations  between  inflow, 
outflow  and  storage  are  expressed  by  the  formula, 

IT  =  A  dH  +  ^  T 

where  Q,  and  are  the  rates  of  outflow  from  the  reser¬ 
voir  at  the  beginning  and  end  of  the  time  interv’al  T. 
The  quantities  A,  Q^  and  I  being  given,  either  T  or  dH 
can  be  determined  by  a  process  of  trial  and  error  or  suc¬ 
cessive  approximations  if  the  other  quantity  is  as¬ 
sumed.  In  the  solution  of  this  problem  dH  has  gener¬ 
ally  been  assumed,  as  it  would  appear  at  the  outset  that 
this  would  lead  to  a  simpler  solution  of  the  problem 
than  if  a  time  interval  T  was  assumed  for  the  purpose 
of  determining  dH, 

So  far  as  the  writer  is  aware,  the  earliest  application 
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of  this  method  to  the  determination  of  the  regulating 
effect  of  a  storage  reservoir  is  given  by  Lieut. -Gen.  .1. 
Mullins  in  his  “Irrigation  Manual,”  published  for  the 
Madras  Government  in  1890  (pp.  215  to  223  in  the  sec¬ 
tion  on  “Reserv'oirs,  Their  Influence  as  Flood  Regulat¬ 
ors”).  This  publication  is  not  generally  available  in 
this  country.  However,  the  formulas  of  General  Mullins 
and  the  solution  of  a  problem  of  flood  regulation  for  a 
propo.sed  storage  reservoir  on  Genesee  River  are  con¬ 
tained  in  the  reports  of  the  late  George  W.  Rafter  on 
Genesee  River  Storage  (“Report  of  the  State  Engineer 
and  Surveyor  of  New  York”  for  1894,  pp.  390-392;  and 
continued  in  the  report  for  1896,  pp.  722-724). 

A  similar  solution  of  the  problem  involving  the  as¬ 
sumption  of  a  series  of  values  of  dH  for  the  purpose  of 
determining  the  time  T  by  a  process  of  trial  and  error 
was  developed  by  Glenn  D.  Holmes,  and  used  by  him 
in  a  study  of  flood  regulation  of  proposed  New  York 
State  Barge  Canal  reserv'oirs  in  1906.  Another  solution 
of  the  problem  in  which  the  computation  is  simplified 
by  the  use  of  an  auxiliary  function  curve  is  given  by 
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H.  K. 'Palmer  in  Engineering  .Vcic.s  of  Mar.  21,  1912,  pp. 
524-525.  Mr.  Palmer’s  method  involves  the  mechanical 
quadrature  of  the  function  curve  which  he  uses.  It  also 
depends  on  a  process  of  successive  approximations  for 
the  determination  of  T  and  is  complicated  in  case  the 
inflow  rate  I  is  variable.  Other  solutions  are  suggested 
by  T.  R.  Running  in  Engineerhig  Record  of  Jan.  17, 
1914,  pp.  67-68,  and  by  A.  S.  Fr>^  in  Engineering-Con¬ 
tracting  of  Apr.  19,  1916,  pp.  369-372. 

In  connection  with  the  design  and  construction  of  a 
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small  storage  reservoir  on  Oneida  Creek  in 
1901,  the  writer  conceived  the  idea  that  the 
.solution  of  this  problem  could  be  simplified  by 
assuming  T  as  the  independent  variable  in  the 
equation  given  above  and  solving  for  dH.  In 
this  solution,  the  determination  of  H  for  any 
chosen  time  interval,  T,  is  made  dependent 
upon  the  equation  of  values  of  two  special 
functions.  Curves  of  the  values  of  these  func¬ 
tions  can  readily  be  computed  and  plotted  for 
any  given  reservoir,  after  which  the  solution 
of  any  problem  of  flood  regulation  by  this 
reservoir  can  be  very  simply  obtained. 
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This  method  of  solution  of  the  problem  is  direct:  i.e., 
it  eliminates  the  process  of  trial  and  error  or  successive 
approximations  which  are  used  in  all  the  other  methods 
described.  It  is  also  much  simpler  in  application  if  the 
necessary  function  curves  have  been  computed. 

In  the  following  paragraphs  the  theory  is  given  on 
which  the  method  is  based,  together  with  an  example 
illustrating  its  use.  A  convenient  form  of  area  and 
capacity  cuiwe  for  a  large  reservoir  is  shown  by  Fig.  1. 

Several  cases  of  flood  control  by  a  reserv^oir  are:  (1) 
Reserve  .storage  to  retain  entire  flood  inflow;  (2)  reserve 
storage  to  retain  inflow  excepting  a  nearly  constant 
outflow  through  gates;  (.S')  reserve  storage  below  spill¬ 
way  to  retain  partial  inflow  with  or  without  constant  dis¬ 
charge  through  gates,  remainder  wasted  over  spillway; 
(4)  reservoir  full  to  spillway  level  at  .start. 

In  order  to  determine  the  reserve  storage  required  to 
control  a  given  flood  in  Case  2  plot  a  hydrograph  of  the 
flood  and  determine  the  area  above  the  ordinate  corre¬ 
sponding  to  the  discharge  rate  through  the  gates.  For 
example,  with  the  flood  shown  in  Fig.  2,  and  a  constant 
outflow  through  gates  of  225  cu.ft.  per  second,  the  neces¬ 
sary’  storage  reserve  to  prevent  waste  over  .spillways 
{i.e.,  to  regulate  outgo  to  225  sec. ft.)  would  be  as  fol¬ 
lows:  Total  volume  of  flood,  1,277,000,000  cu.ft.:  volume 
in  excess  of  225  sec. ft.  required  storage,  1,182,000,000 
cubic  feet. 

In  Case  3,  a  mass  curve  of  the  inflow,  or  the  inflow 
less  the  outflow  through  the  gates,  if  any,  may  be  used 
to  determine  the  time  at  which  the  reservoir  will  become 
filled  to  crest  level.  Fig.  2,  line  B.  After  the  spillway 
level  is  reached,  the  further  determination  of  the  reg¬ 
imen  of  the  flood  below  the  reservoir  may  be  accom¬ 
plished  as  follows: 

Let  //,  and  //,  be  initial  and  terminal  heads  on  the 
spillway  crest  for  any  chosen  unit  period  time. 

Then  the  average  rate  of  discharge  in  second-feet  dur¬ 
ing  the  unit  period  is 

The  average  rate  of  gain  or  loss  of  .storage  in  second- 
feet  is 

A  (H,  -  //,) 

T 

Where  T  =  time  unit,  seconds; 

L  =  length  of  spillway  crest,  feet; 

C  =  coefficient  in  weir  formula  (if  variable,  use  mean 
of  values  for  H,  and  H„) ; 

A  =  mean  surface  area  of  reservoir  betw’een  H,  and 
H^,  square  feet; 

/  ==-  mean  rate  of  inflow  to  reservoir  during  time  T, 
second-feet ; 


K  =  rate  of  outflow  through  gates,  etc.,  if  any,  sec¬ 
ond-feet; 

We  have  for  time  T;  Rate  of  Inflow  —  Rate  of  Gate 
Outflow  4-  Rate  of  Spillway  Outflow  Rate  of  Gain 
ior  —  Rate  of  Loss)  of  storage.  Substituting  svmbolic 
values  w’e  have: 


H,) 


=  J 


Transposing  to  get  terms  containing  H,  in  the 
hand  member,  we  have, 


(1) 

left- 


=  I- K+  (jH,  (2) 

Letting  W  2  =  F2,  and 

Equation  2  can  be  written,  F^  =  I  —  K  F^  (3) 

F,  and  F,  are  functions  of  H.  A  series  of  values  of 
each  is  computed  for  chosen  values  of  H,  and  curves 
plotted  showing  the  relation  between  H,  and  F,  and  F,. 
(See  Fig.  3.) 

For  the  first  period,  starting  with  the  water  surface 
at  the  elevation  of  the  spillw’ay  crest,  —  0,  so  that  F, 
—  0.  7  and  K  are  known  and  F.,  is  found  from  Equation 
3.  With  Fj  determined,  the  corresponding  value  of 
7/3  can  be  taken  directly  from  the  Fj  curve  (Fig.  3). 
For  the  next  period  77,  =  77,  of  the  period  preceding 
and  the  corresponding  F,  is  found  on  the  F,  curve  and 
Equation  3  again  solved  for  F„after  which  the  procedure 
is  the  same  as  before. 

The  following  example  is  taken  from  a  calculation  of 
the  effect  of  the  New  York  State  Barge  Canal  Reservoir 
at  Delta,  N;  Y.,  in  regulating  the  flood  shown  by  the  line 
A,  Fig.  2.  The  reservmir  is  a.ssumed  full  to  .spillway 
level  at  noon  on  Aug.  19;  the  .spillway  crest  is  300  ft. 
long;  there  is  a  constant  discharge  through  gates  of  225 
sec. -ft.  At  midnight  Aug.  20,  77  has  been  found  to  be 
0.20  ft.  For  the  following  12-hr.  period,  77,  will  equal 
0.20  and  the  corresponding  F,  520  from  the  curve. 

The  average  inflow  for  the  period  equals  1600  sec. ft. ; 
F,  =  7  —  F  +  F,  =  1600  —  225  -}-  520  =  1895,  from 
wffiich  77,  =  0.61  =  head  on  spillway  at  noon  and 
equals  77,  of  the  following  period.  For  a  precise  calcu¬ 
lation  the  end  of  the  next  time  unit  should  be  coincident 
with  the  maximum. 

As  a  check  on  computation:  Total  Storage  -|-  Area 
Value  Under  Curve  of  Discharge  =  Area  Inflotv  Curve. 
The  discharge  over  the  waste  weir  corresponding  to 
each  value  of  77,  and  77,  being  computed,  a  set  of  dia¬ 
grams  may  be  plotted  showing  in  terms  of  time:  (1) 
Rate  of  inflow’  to  reservoir;  (2)  rate  of  outflow  from 
reservoir;  (3)  depth  of  waste  weir. 


/ : 


Computations  should  be  carried  beyond  the  point  of 
maximum  outflow.  The  diagrams  show  directly  the 
reduction  in  maximum  discharge  volume  and  the  lag 
or  delay  in  run-off  occasioned  by  the  reservoir. 

The  less  the  spillway  length,  the  greater,  as  a  rule, 
will  be  the  range  in  depth  on  the  crest  and  the  consequent 
regulation.  When  the  initial  stage  is  below  the  spillway 
crest,  the  gates  opened  at  beginning  of  rise  and  closed 
when  the  water  reaches  the  spillway  level  will  some¬ 


times  give  the  best  regulation  and  the  greatest  reduction 
in  flood  volume  below  the  reservoir. 

The  accompanying  tables  show  details  of  the  compu¬ 
tation  of  the  function  curves  (Fig.  3)  and  also  of  the 
regulated-flood  hydrograph,  Fig.  2,  line  D.  It  is  some¬ 
times  convenient  to  use  two  sets  of  curves  for  F,  and  F^, 
one  set  for  a  short  time  interval  for  low  heads,  and  the 
other  set  for  a  longer  time  interval  for  greater  heads 
or  depths  on  the  spillway. 


Army  Motor  Trucks  Carry  Water  Purification  Plant 


Provided  with  Mechanical  Filter,  Chlorinating  Apparatus  and  Testing 
Laboratory,  They  Insure  Safe  Water  for  Troops 

By  Robe?wT  K.  Tomlin,  Jr. 

War  Corr**siX)iuU'nt  of  Kneineering  Xews-Uccord 


For  emergency  filtration,  sterilization  and  analysis 
of  water  supplied  to  American  troops  at  the  front 
in  France,  specially  designed  mobile  plants,  mounted  on 
standard  motor  trucks,  have  been  placed  in  service.  The 
first  outfits  of  this  sort  were  sent  to  a  division  in  an 
American  sector  early  in  June.  They  are  the  forerun¬ 
ners  of  others  which,  it  is  planned,  will  be  used  pretty 


tively  large  scale,  to  the  special  needs  of  Army  service, 
the  features  of  the  new  outfits  being  mobility  and  such 
compactness  in  arrangement  that  a  complete  water 
purification  plant  and  analytical  laboratory  are  carried 
on  the  chassis  of  a  3-ton  truck. 

There  are  at  the  present  time  three  different  types 
of  these  motor-truck  plants.  The  first  is  known  as  the 
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generally  by  the  American  Expeditionary  Forces  for 
producing  temporary  supplies  of  potable  water  pending 
the  creation  of  the  more  or  less  permanent  “water 
points”  which  present  military  engineering  practice  has 
developed  for  the  advance  zones.  While  they  embody  no 
principles  of  water  treatment  w'hich  have  not  been  em¬ 
ployed  for  years  pa.st  in  the  United  States,  the  portable 
plants  are  nevertheless  unique  in  so  far  as  sanitary 
engineering  practice  of  the  allied  armies  is  concerned. 
They  represent  an  ingenious  adaptation  of  standard 
American  methods  of  water  purification,  on  a  compara- 


“Steri-Lab”  and  comprises  a  pump,  a  pre.ssure  filter,  a 
chlorinating  apparatus  and  a  laboratory.  The  second, 
the  “Chloro-Pumping”  outfit,  is  like  the  first,  except  that 
it  carries  no  pressure  filter,  and  has  a  pump  of  greater 
capacity  than  the  “Steri-Lab.”  The  third  is  essentially 
a  laboratory  on  wheels  for  the  chemical  and  bacterial 
analysis  of  water.  The.se  mobile  plants  were  designed 
and  equipped  by  the  Wallace  &  Tiernan  Co.,  Inc.,  of  New 
York,  working  in  collaboration  with  officers  of  the  Corps 
of  Engineers. 

The  details  of  the  “Steri-Lab”  truck  are  shown  in  the 


ALL  THK  .STKRI-I.AB  KQIIIPMKNT  I.S  COMPACTLY  ARRANGED  AND  CARRIED  ON  A  THREE-TON  TRUCK 


September  5,  1918 


Remember,  tear  is  SO  per  cent  engineerinp 


.THIOSULPH/ITE 

DECHWFINATIN6 

AP<=ARPTU5 


E,  lOS-LB.CHLORlNO 
:CrUNDERSON 
!\  WHEEL  HOUSE 


filter  CONTROL 
VALeES  AND 
BFPASS  . 


■CHLORINATOR 


filtered  water  OUTLET 


OIL  HEATED 
INCUBATOR - 


THIOL 


RAW  WATER. 
SUCTION  ' 


CHLORINE  y 
SOLUTION  VALVE 


FILTERED] 

WATER 

OUTLET 


CHLO,RINE. 

SOLUTION 

LINE 


SIDK  ELKVATIOX  AND  PLAN  SHOW  DKTAIH  OF  MOBILE  WATER  PURlEirATION  PLANT 


a  large  extent  our  water-supply  sterilization  will  be  car¬ 
ried  on  with  chlorine  obtained  from  the  gas  service  of 
the  American  Expeditionary  Forces. 

The  filtered  and  sterilized  water  passes  either  to  a 
discharge  valve,  where  it  can  be  fed  to  tank  carts  or 
stationary  storage,  or  it  may  be  left  in  the  contact  tanks 
for  storage  there.  These  four  tanks  have  a  capacity  of 
30  gal.  each,  and  are  tested  for  a  pressure  of  100  lb.  per 
.square  inch. 

The  forward  part  of  the  truck  body  is  occupied  by  the 
te.sting  laboratory.  This  room  is  completely  inclosed, 
and  provided  with  a  door  from  the  rear  and  wire-glass 
windows  on  the  side.  It  is  completely  equipped  as  a 
water-testing  laboratory,  with  working  bench,  wash 
sink,  water  under  pressure  through  faucets,  hot  air 
.sterilizer  for  .sterilizing  glassware,  autoclave,  bottle  and 
instrument  rack,  and  a  full  line  of  laboratory  utensils. 
The  laboratory  will  be  used  to  test  waters  before  and 
after  treatment  and  for  such  tests  as  are  required  on 
other  occasions. 

This  type  of  machine  will  be  able  to  sterilize  1200  gal. 
of  water  per  hour  when  operating  through  its  full  sys¬ 
tem.  A  bypass  is  provided  around  the  filter,  so  that  if 


accompanying  drawing  and  photographs.  At  the  rear 
end  is  a  gasoline-driven  pump  of  the  double-acting  pis¬ 
ton  type  with  a  rated  capacity  of  20  gal.  per  minute 
which  may  be  operated  against  a  pressure  of  100  lb.  per 
.square  inch.  It  is  equipped  with  50  ft.  of  2-in.  hose, 
foot-valve  and  strainer.  The  pump  delivers  direct  to  a 
Roberts  mechanical  filter  of  the  pressure  type,  a  30-in. 
diameter  vertical  tank  mounted  over  the  rear  axle.  This 
filter  has  a  hand  agitator  and  is  fitted  with  an  alum  pot. 
An  alum  storage  bin  is  mounted  over  the  right  rear 
wheel  of  the  truck. 

Chlorine  gas  is  applied  at  the  pump  suction,  and  th« 
dose  generally  is  much  heavier  than  that  employed  ii. 
ordinary  municipal  water-works  practice.  It  may  vary 
from  4.5  to  as  much  as  10  parts  per  million.  A  contact 
period  of  from  10  to  15  minutes  is  afforded  by  cylin¬ 
drical  tanks  mounted  under  the  work  bench  of  the  lab 
oratory  compartment  of  the  outfit.  With  such  an  inten¬ 
sive  application  of  chlorine,  w'hich  is  adopted  to  insure 
absolute  safety  in  the  quality  of  the  treated  water,  it 
will  frequently  be  necessary  to  dechlorinate  with  a  thio¬ 
sulphate  solution  applied  through  an  adjustable  sight 
feed.  The  chlorine  is  carried  in  105-lb.  cylinders.  To 
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a  water  supply  is  encountered  which  does  not  require  dispensed  with.  The  chlorinating  and  thiosulphate  ap- 
filtration  to  remove  turbidity  and  color,  but  simply  chlo-  paratus  is  of  the  same  kind  as  that  previously  described, 
rination  to  make  the  water  bacteriologically  safe,  the  The  “laboratory,”  or  third,  type  of  truck  is  also  car- 
capacity  may  be  increased.  ried  on  a  li-ton  chassis.  It  is  fitted  with  the  usual 

The  second  type  of  mobile  plant,  or  “Chloro-Pumping”  equipment  for  making  chemical  and  bacteriological  ex¬ 
outfit,  is  carried  on  a  IJ-  instead  of  a  3-ton  truck.  Here  aminations  of  water.  All  racks  and  cases  are  felt-lined 
there  is  no  pressure  filter.  The  pump  has  a  capacity  to  prevent  glass  breakage.  Water  for  laboratory  use  is 
(40  gal.  per  minute)  double  that  of  the  “Steri-Lab”  contained  in  a  tank  fitted  with  a  hand  air  pump  to  supply 
machine.  This  outfit  is  designed  for  emergency  work  pressure.  On  this  truck  wi’l  be  carried  a  bicycle  for  the 
during  an  advance  or  a  retreat  where  filtration  may  be  use  of  the  laboratory  assistant  in  collecting  samples. 


Distribution  of  Internal  Work 
in  Beams  and  Slabs 

Difference  in  Amounts  of  Energy  Stored  in  Steel 
Indicates  Dissimilarity  in  Structural 
Functions  of  Concrete 
By  Henry  T.  Eddy 

Dean  and  Professor  Emeritus,  University  of  Minnesota 

'T'HE  writer  has  recently  calculated  the  amount  of  the 
J.  energy  of  ela.stic  deformation  expended  in  elongat¬ 
ing  the  reinforcing  steel  and  in  compressing  the  con¬ 
crete  in  the  specimen  beams  cited  by  Humphrey  and 
Losse  in  Technological  Paper  No.  2,  U.  S.  Bureau  of 
Standards,  Table  20,  page  60;  and  he  has  compared 
these  amounts  with  the  total  work  of  deflection  due  to 
the  action  of  the  load.  These  beams  had  seven  differ¬ 
ent  steel  ratios,  from  0.0049  to  0.0196 ;  they  were  loaded 
at  their  one-third  points.  The  calculations  are  too 
lengthy  for  insertion  here,  but  they  show  that  at  steel 
stresses  of  16,000  lb.  per  sq.in.  in  the  middle  third  the 


mean  energy  stored  in  the  steel  was  62.55f  of  the  work 
of  the  load,  and  the  mean  energy  of  compression  of  the 
concrete  was  34%,  with  not  over  10%  variation  from 
the  mean  value,  while  at  steel  stresses  of  32,000  lb. 
per  sq.in.  in  the  steel  (whose  yield-point  was  between 
35,000  and  43,000)  the  mean  energy  stored  in  the  steel 
was  67*^0  and  the  mean  energy  of  compression  of  the 
concrete  was  30%. 

These  two  kinds  of  stored  energy,  that  stored  in  the 
elongation  of  steel  and  that  iii  the  compression  of  the 
concrete,  account  for  so  nearly  all  of  the  energy  ex¬ 
pended  during  deflection  that  the  residue  is  negligible. 
Very  little  energy  storage  of  any  kind  other  than 
those  already  considered  is  possible. 

In  attempting  to  make  similar  calculations  respect¬ 
ing  flat  slabs,  the  test  data  available  suffice  to  calculate 
the  energy  stored  in  the  steel  with  considerable  ac¬ 
curacy,  but  do  not  appear  sufficient  to  furnish  a  basis 
for  any  such  satisfactory  calculation  of  the  work  done 
upon  the  concrete  during  deflection. 
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A  detailed  consideration  of  the  test  of  the  Deere  & 
Webber  building  made  by  A.  R.  Lord  in  1910  shows 
that  at  a  mean  steel  stress  of  9000  lb.  per  sq.in.  at  mid- 
1  span  the  energy  stored  in  the  slab  steel  was  12.6%  of 

I  the  total  work  of  deflection.  The  test  of  the  Northweet- 

I  ern  Glass  Co.  building  made  by  F.  R.  McMillan  in  1913 

\  shows  that  at  a  mean  steel  stress  at  midspan  of  about 

t  17,000  lb.  the  energy  stored  in  the  slab  steel  was  12% 

of  the  work  of  deflection.  The  test  of  the  St.  Paul  Bread 
:  Co.  building  by  W.  H.  Kavanaugh  in  1912  shows  that  the 

energy  stored  in  the  slab  steel  was  12.8%  of  the  work  of 
deflection. 

The  present  writer’s  general  formulas  for  stresses 
and  deflections  of  flat  slabs,  which  have  been  found 
to  be  in  good  agreement  with  all  test  results  available 
i  up  to  the  present  time,  give  the  work  stored  in  the  slab 

:  .steel  as  12.7%  of  the  total  work  of  deflection  at  high 

f  test  loads.  At  lighter  loading  the  percentage  might 

differ  slightly  from  this,  but  the  difference  is  not  im¬ 
portant. 

These  results  seem  to  show  conclusively  that  in  slabs 
the  percentage  of  energy  absorbed  by  the  steel  is  much 
smaller  than  in  beams — say  only  about  one-fifth  as 
much.  If  so,  the  stresses  in  the  slab  steel  are  much 
smaller  than  they  would  be  by  beam  theory,  lending  con¬ 
firmation  to  the  claim  made  on  other  grounds  by  the 
writer  that  they  are  less  than  one-fifth  as  great. ‘ 

If  only  one-eighth  of  the  total  energy  of  deflection, 

I  then,  is  stored  in  the  slab  steel,  the  question  is,  where  is 

I  the  rest  of  it  to  be  found?  It  must  be  found  in  the  con- 

j  Crete,  which  consequently  must  play  a  much  more  pre- 

I  dominating  role  in  flat  slabs  than  in  beams,  as  it  is 

I  evident  that  it  does  in  the  first  place,  because  the  steel 

ratio  in  flat  slabs  is  commonly  only  about  half  that  in 
!  beams. 

I  In  the  opinion  of  the  writer,  direct  tensions  in  the 

concrete  parallel  to  the  steel  cannot  possibly  supple¬ 
ment  the  steel  tensions  in  such  a  way  as  to  cause  the  con¬ 
crete  to  take  four  or  more  times  as  much  direct  ten- 
j  sion  as  the  steel.  That  is  incredible  on  the  face  of  it, 

i  for  were  it  so  the  removal  of  all  the  steel  should  not 

greatly  reduce  the  strength  and  resistance  of  the  slab. 
At  the  high  steel  stresses  in  slabs  under  test  it  is  not 
possible  that  any  important  assistance  to  the  steel 
should  be  derived  from  direct  tensile  stress  in  the  con¬ 
crete  at  points  of  maximum  steel  stress,  although  con¬ 
siderable  work  may  be  expended  in  direct  tension  of 
concrete  in  parts  of  the  slab  where  the  steel  stresses 
are  smaller.  It  would  seem  impossible  that  more  energy 
should  be  expended  in  direct  tension  of  concrete  paral¬ 
lel  to  the  steel  than  upon  the  steel  itself.  That  would 
leave  three-fourths  of  the  work  of  deflection  still  to  be 
accounted  for. 

:  The  writer  has  attempted  to  give  an  explanation  of 

the  mechanical  action  of  the  concrete  matrix  in  holding 
crossed  rods  together  in  “Reinforced  Concrete  Con¬ 
struction,”  p.  127,  where  it  is  shown  how  lines  of  diago¬ 
nal  tension  and  compression  in  the  concrete  form  the 
connection  between  the  reinforcing  rods.  In  this  kind  of 
coaction  between  the  steel  and  concrete  in  fine-grained 
reinforcement,  energy  is  expended  on  the  concrete 

‘‘‘A  Further  Discussion  of  Steel  Stresses  in  Flat  Slab  Floors." 
.American  Concrete  Institute,  twelfth  annual  convention.  Chicago, 
February,  1916. 


throughout  the  entire  tensile  region  of  the  slab  in  a 
manner  not  found  in  beams. 

It  must  be  remembered  that  in  the  compression  areas 
of  the  concrete  the  compression  takes  place  in  two  di¬ 
rections  at  once  instead  of  occurring  in  a  single  di¬ 
rection  only  as  in  beams,  thus  storing  more  energy  in 
compression  per  cubic  unit  than  in  beams  for  a  given 
intensity  of  stress. 

But  there  are  still  other  kinds  of  resistance  afforded 
by  the  concrete  in  slabs  not  found  in  beams.  At  mid¬ 
span  of  the  panel  sides  there  is  at  the  top  of  the  slab 
longitudinal  compression  and  transverse  tension.  The 
two  acting  at  once  constitute  a  state  of  stress  equiva¬ 
lent  to  a  horizontal  shear  on 

vertical  planes  cutting  the  b  r _ k _ p 

sides  obliquely.  Shears  of  u - 

opposite  sign  occur  at  the  y  ^  /i  m 

bottom  of  the  slab.  The  /  : 

shears  constitute  /  j 


opposite 

twists  about  horizontal  a.xes  ^ - t  /O  s  r  l  i 

that  are  oblique  to  the  sides 

of  the  panels.  o  a  x  a 

But  these  twists,  arising  QrAUTER  panel  of 
directly  from  the  action  of 
the  longitudinal  stresses  of  at  d 

the  bending  moments,  are 

not  the  most  important  and  generally  diffused  twists 
that  exist  in  the  slab.  For,  let  OADB  in  the  sketch 
be  a  quarter  panel  of  a  uniform  continuous  plate  with 
center  at  O  and  center  of  column  cap  HKJ  at  D,  uni¬ 
formly  loaded.  The  edges  AH  and  BK,  the  median  lines 
OA  and  OB,  and  the  diagonal  OJ  are  all  lines  of  zero 
shear  at  all  points.  The  total  load  on  AOJH  is  supported 
by  the  vertical  shear  at  JIl,  and  the  total  load  on  BOJK 
by  the  vertical  shear  at  JK.  The  shear  on  JH  is  equal 
and  opposite  to  the  sum  of  all  the  shears  on  parallel 
vertical  sections  like  PE.  If  IF  be  the  total  panel  load 
outside  the  caps,  then  the  upward  shear  at  JH  is  iW, 
and  the  downward  resultant  shear  of  the  load  on  OAHJ 
is  JIF  applied  at  its  center  of  gravity  G.  Lay  off  TS  and 
RE  each  equal  and  parallel  to  JH,  and  suppose  the  re¬ 
sultant  downward  shear  of  the  load  to  act  at  TS.  Let 
upward  and  downward  shears  of  the  same  amount  be 
applied  at  RE.  Since  these  last  constitute  a  system  in 
equilibrium' they  can  be  added  to  the  system  already 
existing  at  will.  The  upward  shear  at  JH  and  the 
equal  downward  shear  at  RE  constitute  a  bending  mo¬ 
ment  about  the  axis  OX  of  amount  IWy^IL.  The  up¬ 
ward  shear  at  RE  and  the  downward  shear  at  TS  con¬ 
stitute  a  twisting  moment  about  OF  of  amount 
The  load  ilF  upon  OAHJ  is  carried  to  the  cap  and  fully 
supported  there  by  these  shears  and  moments  and  pro¬ 
duces  no  other  shears  or  moments.  Similarly  the  load 
HF  on  OBJK  produces  a  bending  moment  about  OF  of 
iiW\UV,  and  a  twisting  moment  about  OX  of  iW'X.CU. 
But  GL  =  WV  and  CU  =  UL.  Hence  the  statical 
moment  of  the  load  about  either  axis  is  one-third  twist¬ 
ing  moment  and  only  two-thirds  bending  moment. 

Twisting  moments  cause  no  longitudinal  stresses  in 
the  slab  as  do  bending  moments.  Hence,  however  small 
the  cap  may  be,  the  bending  moment  due  to  two  quar¬ 
ters  of  a  panel  can  never  exceed  two-thirds  of  iWl  and 
for  a  cap  of  size  0.21  the  bending  moment  is  found  to 
be  less  than  A  IF/. 
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The  large  applied  twisting  moments  on  sections  paral¬ 
lel  to  PE  and  PF,  which  have  heretofore  apparently  been 
entirely  overlooked,  increase  in  uniform  plates  uni¬ 
formly  from  E  and  F  to  P.  Resistance  to  these  twist¬ 
ing  moments  absorbs  energy  of  deflection  throughout 
the  entire  area  of  the  slab.  But  in  a  floor  slab  the 
distribution  of  the  resistance  is  controlled  by  the  rela¬ 
tive  rigidities  of  these  .sections  and  nxay  increase  ir¬ 
regularly. 

The  above-dem.onstrated  reduction  of  the  bending  mo¬ 
ment  below  the  value  iWl.  which  has  been  almost  uni¬ 
versally  accepted  hitherto,  is  one  of  the  reasons  for  the 
small  percentage  of  energy  found  in  the  slab  steel. 
Another  form  in  which  slab  concrete  stores  energy  is 
in  the  twi.st  about  vertical  axes  which  can  be  demon¬ 
strated  to  exist  in  vertical  slab  elements  that  extend 
through  the  slab  from  the  top  to  bottom  surface,  due 
to  variation.s  of  rigidity  in  resisting  twisting  moments. 

It  is  perfectly  evident  from  the  foregoing  cursory  ex¬ 
amination  of  the  subject,  which  is  not  assumed  to  be  ex¬ 
haustive,  that  in  slabs  the  concrete  is  called  on  to  afford 
resistance  in  several  ways  in  addition  to  those  rep¬ 
resented  in  beam  action.  Since  the  same  concrete  can 
simultaneously  and  effectively  fulfill  these  several  func¬ 
tions  at  one  and  the  same  time,  it  is  not  surprising 
that  slabs  exhibit  properties  not  found  in  beams  and 
not  at  all  to  be  accounted  for  by  beam  theory.  Each 
separate  kind  of  resistance  that  is  called  into  play  in  a 
slab  contributes  ju.st  so  much  to  its  load-carrying  ca¬ 
pacity  and  diminishes  by  ju.st  so  much  other  resistances 
that  would  be  called  for,  did  these  not  exist. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  He  Welcome 

Heavy  Motor  Trucks  and  the  Hijfhways 

Sir — The  di.scussion,  in  your  issue  of  July  18,  of  in- 
terurban  roads  for  motor  truck  traffic,  by  Samuel  Whin- 
ery,  was  indeed  an  interesting  and  timely  one,  as  all  of 
us  who  have  any  occasion  to  use  the  trunk  routes  for 
motor  travel  can  bear  witness. 

Mr.  Whinery’s  di.scu.ssion  brings  to  mind  an  experi¬ 
mental  piece  of  track  that  was  laid  in  Murray  St.,  be¬ 
tween  Church  St.  and  Broadway,  New  York  City,  in 
either  1899  or  1900.  I  do  not  know  who  was  responsible 
for  the  experiment,  or  when  or  why  the  track  was  finally 
taken  up,  but  it  .seems  to  me  that  it  contained  the  .solu¬ 
tion  of  the  present  problem. 

That  was,  of  course,  before  the  days  of  any  great 
amount  of  motor  traffic,  and  the  purpose  of  the  track 
was  merely  to  minimize  the  amount  of  effort  exerted  by 
the  horses  in  moving  wagons  through  a  city  .street,  in 
the  same  manner  that  rails  minimize  the  effort  neces¬ 
sary  to  move  horse-cars. 

The  track  consisted  of  two  fairly  wide  and  rather 
shallow  channels  or  troughs  of  steel,  running  longi¬ 
tudinally  in  the  street  and  far  enough  apart  to  make  a 
track  of  proper  gage  to  accommodate  practically  any 
wagon  or  truck  that  would  ordinarily  be  used  in  city 


traffic.  Being  very  shallow,  it  required  little  effort  to 
pull  out  of  the  track  and  pass  around  another  vehicle 
which  was  met  or  overtaken,  and  having  passed,  to  pull 
back  and  proceed  as  before. 

I  believe  that  a  single  pair  of  these  channel  or  trough- 
shaped  rails  could  easily  be  made  a  part  of  any  new  road 
con.struction  which  was  intended  for  a  moderately  dense 
traffic,  or,  in  other  words,  a  traffic  that  is  not  too  dense 
for  “single  track”  operation.  In  practice,  it  would  of 
cour.se  be  neces.sary  for  both  vehicles  to  pull  out  of  the 
track  when  meeting  or  overtaking,  in  the  .same  manner 
in  which  they  now  pull  to  the  side  on  hard  roads  or  out 
of  the  rut  on  earth  roads,  but,  by  reason  of  the  shape 
of  the  rails,  this  would  entail  no  appreciable  effort. 

On  roads  of  den.ser  traffic  it  would,  of  course,  be  neces¬ 
.sary  to  provide  for  “double-track”  operation  by  laying 
two  pairs  of  rails,  and  it  would  then  be  unnecessary  to 
turn  out  when  meeting.  When  overtaking,  only  the 
faster  moving  vehicle  would  need  to  pull  out  of  the 
track. 

If  these  tracks  were  u.sed,  it  would  be  advisable  to 
I)ave  the  space  between  the  rails  and  out  to  the  shoul¬ 
ders  with  concrete,  and  it  would  also  be  neces.sary  to  have 
the  rails  firmly  fastened  to  and  supported  by  the  road 
construction.  Being  of  ste.l,  they  could  stand  the  heavi- 
e.st  type  of  motor-truck  traffic  with  hardly  any  wear,  and 
should  last  indefinitely.  At  the  same  time  they  would 
relieve  the  paved  areas  from  the  punishment  which  they 
now  receive,  and  which  soon  destroys  even  the  best  of 
them. 

As  compared  with  the  type  of  industrial  railways  sug¬ 
gested  by  Mr.  Whinery,  the  tracks  described  above  have 
the  advantage  of  requiring  no  switches  or  turn-outs. 
They  do  not  require  additional  width  of  roadway,  and 
they  require  no  more  grading  than  is  necessary  for  any 
of  the  types  of  road  now  in  use.  Furfhermore,  they 
obviate  the  need  for  any  special  flanges  or  other  attach¬ 
ments  to  the  wheels  of  the  highway  vehicles. 

From  the  standpoint  of  ultimate  cost,  the  addition  of 
one  or  two  pairs  of  rails  to  a  road  under  con.struction 
should  be  a  comparatively  inexpensive  matter,  since 
they  would  make  possible  a  great  decrease  in  the  cost 
of  maintenance  and  a  great  increase  in  the  life  of  the 
road. 

Another  advantage  of  this  type  of  track  over  the  in¬ 
dustrial  track  would  be  that  it  could  be  installed  in  as 
long  or  as  short  sections  as  financial  conditions  war¬ 
ranted,  and  that  new  .sections  could  readily  be  linked  up 
to  those  already  con.structed. 

The  exact  cross-section  of  the  rail,  as  well  as  the 
method  of  fastening  and  supporting  it,  would  require 
considerable  .study  and  possibly  some  experimentation, 
but  these  are  only  details  to  be  taken  up  at  the  proper 
time.  Charles  F.  Dingman, 

Flynt  Building  and  Construction  Company. 

Palmer,  Mass. 

Copper  Sulphate  Controls  Algae  Growth  in 
Tieton  Irrigation  Canal 

Sir: — Since  the  article  by  Paul  Taylor  in  your  issue 
of  July  25,  showing  the  effect  of  algae  in  increasing 
the  value  of  Kutter’s  n  in  the  Tieton  Canal,  was  written, 
we  have  been  able  to  eliminate  this  trouble  by  the  use 
of  copper  sulphate. 
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About  July  1  of  the  present  year  the  growth  again 
became  sufficient  to  retard  the  flow  in  the  canal.  Copper 
sulphate  to  the  amount  of  200  lb.  was  suspended  in 
burlap  sacks  in  the  water  near  the  head  of  the  canal. 
The  entire  quantity  was  dissolved  in  a  few  hours.  A 
week, later,  when  the  canal  was  again  inspected,  the 
growth  of  algae  had  entirely  disappeared  along  the 
water  line,  where  it  had  been  most  abundant.  It  was 
not  feasible  to  empty  the  canal,  but  apparently  the 
entire  growth  has  been  destroyed. 

The  canal  was  carrying  at  the  time  of  the  experiment 
about  305  sec.-ft.  The  velocity  in  the  open  channel, 
where  the  copper  sulphate  was  suspended,  is  about  3i 
ft.  per  sec.,  and  in  the  concrete-lined  canal  about  10  ft. 
per  second. 

Yakima,  Wash.  R.  K.  Tiffany, 

Project  Manager. 


City,  County  and  State  Plan 
for  Reconstruction 

Sir — In  view  of  the  editorial  in  your  issue  of  Aug.  8, 
with  reference  to  providing  work  for  the  returning 
soldiers  at  the  close  of  the  war,  you  will  no  doubt  be 
interested  to  know  that  the  City  of  Alton  plans  to 
spend  $1,000,000  for  a  city  hall,  paving  and  other 
improvements  as  soon  as  the  war  is  over.  Our  county 
has  authorized  a  bond  issue  to  build  $1,500,000  worth 
of  hard  roads  at  the  close  of  the  war.  This  was  carried 
by  a  vote  of  7  to  1.  The  State  of  Illinois  will  vote  Nov.  5 
on  building  $60,000,000  worth  of  hard  roads  at  the 
close  of  the  war. 

So  you  can  see  that  our  state,  our  county,  and  our 
city  certainly  agree  with  you  in  your  recent  editorial. 
The  only  way  to  meet  the  conditions  that  will  prevail 
at  the  close  of  the  war  is  to  provide  sufficient  work 
for  all  while  the  nation  is  in  the  process  of  readjust¬ 
ment. 

Alton,  Ill.  Harry  Herb, 

Manager,  Board  of  Trade. 


National  and  Local  Societies 

Sir — For  a  number  of  years  there  has  been  a  verj- 
strong  sentiment  among  the  engineers  resident  in  the 
City  of  Duluth  and  the  mining  and  industrial  territory 
adjacent  to  form  a  local  engineering  society  that  would 
embrace  all  members  of  national  societies  and  those 
who  are  actively  engaged  in  engineering  work  and 
who  have  not  yet  joined  or  are  not  yet  qualified  to 
join  such  societies.  Some  of  the  older  men  of  this  locality 
have  held  back  from  organizing  such  a  local  society 
pending  the  actions  of  the  national  societies  in  laying 
out  a  plan  that  might  guide  and  direct  the  form  and 
membership  of  a  local — with  a  view  to  uniting  such 
locals,  when  formed,  with  a  national  organization. 

Nothing  having  been  done  yet  to  point  out  the  proper 
form  of  a  local  that  might  eventually  enter  a  national,  the 
engineers  of  Duluth  met  on  Aug.  5  and  organized  and 
incorporated  the  Duluth  Engineers’  Club.  The  strength 
and  support  of  this  club  will  be  local  members  of  the 
great  national  societies  who  have  practically  all  joined 
the  club  and  who  will  probably  constitute  more  than 


50%  of  its  membership.  It  is  the  aim  of  the  Duluth 
club,  and  it  has  already  been  largely  accomplished,  to 
bring  into  its  membership  all  men  who  are  actively 
engaged  in  engineering  work  in  and  near  Duluth.  Its 
“general  purpo.se  is  to  create  an  instrument  by  which 
united  action  can  be  obtained  by  the  engineering  pro¬ 
fession  in  Duluth  and  vicinity;  to  serve  the  community, 
state  and  nation  better  than  in  the  past;  to  raise  the 
standards  of  the  profession  and  the  ideals  of  the 
individual;  to  make  the  profession  more  worthy  of 
consideration  by  the  community ;  to  awaken  among 
engineers  an  interest  in  all  civic  matters  in  general 
and  particularly  in  regard  to  matters  for  which  the 
engineer,  because  of  his  training,  should  feel  a  peculiar 
civic  responsibility;  to  make  the  community  aware  of 
the  service  the  engineering  profession  is  prepared  to 
render;  to  add  to  the  scientific  knowledge  relating  to 
engineering ;  to  increase  social  intercourse  between  mem¬ 
bers  of  the  profession  and  in  general  for  the  uplift 
of  the  community,  the  profession  and  the  individual.” 

Such  a  society,  with  an  eventual  membership  of  three 
hundred,  is  now  in  existence  and  is  willing  to  cooper¬ 
ate  and  work  with  a  national  organization — but  where 
is  the  organization? 

At  the  last  regular  meeting  of  the  Committee  on 
Engineering  Cooperation  held  in  Chicago,  Mar.  29-30, 
1917,  there  were  present  official  representatives  of  at 
least  two  national  societies,  who  spoke  very  strongly 
in  favor  of  not  attempting  to  form  a  new  national 
organization  that  would  embrace  all  local  engineering 
societies,  but  instead  to  wait  until  the  four  national 
.societies  could  have  time  to  act  and  present  for  con¬ 
sideration  a  plan  of  organization.  As  shown  by  the 
resolutions  drawn  at  that  time  by  the  Committee  on 
Engineering  Cooperation,  this  suggestion  was  followed, 
and  the  result  was  the  presentation,  by  the  four  national 
societies,  of  the  Engineering  Council  plan,  practically 
a  subcommittee  of  the  United  Engineering  Society. 

Studying  carefully  the  charter  and  by-laws  of  the 
United  Engineering  Society  and  its  committee,  the 
Engineering  Council,  it  is  hard  to  understand  how 
it  can  possibly  function  toward  correlating  the  work 
and  interests  of  local  engineering  societies  throughout 
the  country. '  It  has  apparently  missed  entirely  the  vital 
question  under  consideration  by  the  Committee  on 
Engineering  Cooperation. 

Many  engineers  have  felt  during  late  years  that 
something  should  be  done  to  unite  all  branches  and 
all  the  different  levels  of  the  profession,  and  that  this 
could  be  done  in  a  complete  and  satisfactory  manner 
only  by  and  under  the  direction  of  the  large  nationals. 
It  is  vitally  important  to  the  well  being  and  standing 
of  the  profession,  as  well  as  to  the  public  at  large, 
that  the  many  thousands  of  men  who  are  actively  en¬ 
gaged  in  engineering  work  and  who  are  not  members 
of  national  societies,  and  perhaps  never  will  be,  should 
be  brought  under  the  influence  of  the  profession  in 
the  best  and  most  kindly  way.  If  this  can  be  suc¬ 
cessfully  accomplished  it  will  tend  to  remove  many 
points  of  friction  among  engineers  and  build  up  an 
esprit  de  corps  among  men  who  have  had  little  interest 
in  their  work  outside  of  its  immediate  financial  returns. 
The  local  society  is  the  first  step  toward  accomplishing 
this  result;  whe«  righHy  organized  and  run  it  will  be 
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the  live  nerve  end  of  the  profession  that  comes  in  touch 
with  the  public  and  will  return  to  its  governing  head 
important  sensations.  Through  the  professional  and 
social  work  of  these  locals  the  profession  may  build  on 
a  broad  and  solid  foundation,  and  it  never  will  become 
stable  and  solid  until  conditions  at  the  bottom  are 
sound. 

As  stated  by  C.  E.  Drayer  of  the  Cleveland  Engineer¬ 
ing  Society,  “there  should  be  no  lowering  of  the 
standards  of  the  nationals”  and  none  will  be  necessar>'. 
Rather  they  might  well  be  raised  if  there  were  proper 
organizations  to  fill  the  need  now  unprovided  for.  The 
lack  of  correlation  between  locals  and  some  form  of 
national  organization  will  be  felt  in  the  coming  revision 
of  the  constitution  of  the  American  Society  of  Civil 
Engineers  by  pressure  being  brought  to  bear  to  open 
up  some  lower  level  of  membership  that  might  be 
better  taken  care  of  in  the  local.  If  the  leading  national 
societies  cannot  rise  to  this  demand  and  lay  down  a 
plan  to  provide  for  the  necessity,  there  will  be  organized 
an  association  for  that  puiTsose,  and  it  may  well,  in  a 
very  short  time,  become — at  least  in  public  opinion — 
the  one  engineering  organization. 

Detailed  plans  whereby  the  great  mass  of  unrelated 
and  uncontrolled  material  in  the  engineering  profession 
could  be  brought  under  the  Engineering  Council  should 
not  be  hard  to  arrange.  This,  if  successfully  done, 
would  give  tremendous  strength  to  its  work.  The  field 
that  could  be  covered  by  its  public  affairs  committee 
and  its  committee  on  engineering  service  would  be 
enormous,  and  the  possibility  of  intelligent  control  and 
direction  of  these  thousands  of  men,  in  local  engineering 
societies,  by  the  nationals,  would  be  of  untold  benefit 
to  the  public  and  the  profession. 

As  stated  editorially  in  Engineering  News-Record, 
Aug.  8,  several  plans  have  been  suggested,  and  it  is 
squarely  up  to  the  profession  to  solve  the  question. 

W.  H.  Hoyt. 

President,  Minnesota  Joint  Engineering  Board. 

Duluth,  Minn. 


Is  Poor  Drainage  the  Actual  Cause  of 
Most  Highway  Failures? 

Sir — Is  improper  drainage  the  actual  cause  of  any 
large  percentage  of  the  pavement  failures  which  are 
an  annual  occurrence?  The  frequent  reference  to  poor 
drainage  as  the  cause  of  pavement  failures  leads  to 
the  query  as  to  ju.st  what  “drainage”  is  and  as  to  what 
relation  it  bears  to  pavement  failures. 

The  first  part  of  this  query  is  readily  answered. 
Drainage,  as  usually  understood  is  the  art  of  removing 
gravitational  water,  and  involves  the  use  of  ditches 
to  remove  surface  run-off  and  the  installation  of  sub¬ 
surface  drains  wherever  they  are  necessary  for  the  re¬ 
moval  of  ground  water.  But  the  removal  of  surface 
run-off  and  of  ground  waters  to  the  level  of  the  sub¬ 
drainage  system  does  not  insure  that  subgrades  will 
be  dry,  for  all  soils  absorb  moisture  readily  and  retain 
it  persistently.  A  great  deal  of  the  water  so  absorbed 
is  moved  by  capillary  attraction  and  capillary  attrac¬ 
tion  is,  of  course,  uninfluenced  by  drainage  systems, 
except  as  drainage  systems  may  occasionally  lower  the 


level  of  the  water  table  so  far  that  capillarj^  attraction 
cannot  lift  the  water  into  the  subgrade.  But  the  water 
raised  into  and  held  in  a  soil  by  capillary  attraction  may 
be  quite  sufficient  to  render  it  soft  and  plastic. 

Then,  again,  the  advocates  of  drainage  as  a  curative 
for  all  of  the  ills  which  befall  a  modern  highway  usually 
overlook  the  fact  that  there  are  a  great  many  soils 
which,  even  when  saturated,  drain  very  slowly  if  at 
all.  The  writer’s  attention  was  recently  called  to  the 
condition  of  a  pavement  on  a  fill  some  12  ft.  high.  The 
metaling  had  failed  under  heavy  traffic  and,  upon  ex¬ 
amination,  it  was  found  that  water  stood  two  inches 
above  the  bottom  of  the  metaling.  Examination  showed 
that  the  fill  had  been  tile  drained. 

This  case  was  not  unusual.  Everyone  knows  that 
many  clays  are  quite  impervious — so  impervious  that 
they  are  very  commonly  used  in  producing  water-tight 
cofferdams  where  a  few  feet  of  clay  is  often  used  to 
hold  back  water  even  against  a  considerable  head.  Just 
why  men  who  know  this  should  try  to  “drain”  these  same 
materials  by  the  simple  process  of  installing  a  few  feet 
of  tile  has  never  seemed  quite  clear.  But  even  if  such 
clays  could  be  more  readily  “drained”  (and  clays  com¬ 
prise  a  goodly  percentage  of  most  subgrades)  this  would 
be  of  small  value,  for  the  clays  absorb  moisture  quite 
readily  and  retain  enough  to  maintain  themselves  in  a 
plastic  condition  for  long  periods  after  every  protracted 
rain.  But  the  moisture  so  absorbed  and  so  retained  is 
not  one  whit  affected  by  the  presence  of  any  sort  of 
drainage  system,  as  every  engineer  knows.  Where  clays 
of  this  type  are  encountered,  they  should  be  wasted, 
for  they  are  a  constant  source  of  trouble  during  wet 
weather. 

Last,  but  by  no  means  least,  the  advocates  of  exten¬ 
sive  tile  drainage  seem  to  overlook  wholly  the  fact  that 
tile  drains  to  be  at  all  effective  must  be  placed  three 
or  four  feet  under  the  surface  of  the  ground.  But  in 
the  spring,  when  subgrade  conditions  are  the  worst, 
subdrains  are  inoperative  because  the  frozen  ground 
which  at  this  time  underlies  the  surface  prevents  any 
water  from  getting  down  to  them.  This  should  be  clear 
without  any  comment  and,  indeed,  every  drainage  en¬ 
gineer  who  works  in  the  northern  part  of  the  United 
States  knows  that  his  tile  drainage  systems  do  not 
begin  to  flow  until  two  or  three  weeks  after  the  spring 
weather  has  thawed  the  snow  and  melted  the  top  of  the 
ground. 

There  are  pavement  failures  which  are  due  to  “im¬ 
proper  drainage,”  but  they  are  comparatively  rare — 
very  rare  indeed  on  state  road  systems.  It  is,  of  course, 
beyond  dispute  that  many  road  failures  could  be  avoided 
if  the  subgrade  could  be  kept  perfectly  dry,  but  there 
is  no  reason  at  all  for  assuming  that  even  perfect  drain¬ 
age  systems  would  keep  the  subgrade  dry.  As  a  matter 
of  fact,  they  would  not  accomplish  this  result.  There 
should,  therefore,  be  a  good  deal  more  discussion  of  the 
bearing  value  of  soils  and  their  general  behavior  under 
the  moisture  conditions  which  really  prevail  in  normal 
subgrades,  more  of  a  tendency  to  analyze  pavement 
failures,  and  less  satisfaction  with  the  superficial  ex¬ 
planation  that  if  a  pavement  has  failed  there  must 
have  been  some  trouble  with  the  drainage. 

J.  L.  Harrison, 

Falls  Church,  Va.  Highway  Engineer. 
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Templet  With  Adjustable  Edges  Strikes 
Variable  Crown  Pavements 

By  Samuel  H.  Lea 

Hampton,  Va. 

A  TEMPLET  with  self-adjusting  cutting  edges  has 
been  developed  for  striking  the  warped  surfaces  of 
the  pavements  at  the  Langley  Field  Aeronautical  Sta¬ 
tion  near  Hampton,  Va,  _ 

The  level  nature  of  the 

country  makes  it  necessary  Other  Articles  in  T 

to  get  drainage  by  drop-  to  Cont 

ping  the  gutters  while  the  .  .  .  ,  , 
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uniform  elevation  with  Computing  the  Lateral 
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dinary  rigid  templet.  A  Large  Fleet  at  Hog  L 

complete  description  of  _ 

the  conditions  surround¬ 
ing  the  job  at  the  experiment  station  and  a  picture  of 
the  templet  in  operation  are  given  in  an  article  on 
page  447  of  this  issue. 

Complete  details  for  the  construction  of  the  templet 
are  shown  in  the  drawing.  The  distinctive  feature  is 
the  strap-iron  hinge,  at  the  center,  which  allows  the 
two  sections  of  the  cutting  edge  to  be  raised  and 
lowered.  Not  being  attached  to  the  trussed  frame,  these 
edges  may  be  easily  raised  and  lowered  by  means  of  the 
two  lifting  handles.  The  center  hinge  is  suspended 
from  the  truss  by  a  rod  and  turnbuckle,  allowing  adjust¬ 
ment  for  changes  in  the  elevation  of  the  curb  with  re¬ 
spect  to  the  center  line  of  the  street.  The  cutting 
edges  must  be  in  front  of  the  frame  as  it  moves  for¬ 
ward,  and  the  frame  must  be  well  trussed  and  braced 
laterally  to  prevent  deflection. 

In  operation  the  truss,  which  is  mounted  on  four 
wheels,  rolls  upon  the  top  of  the  curbs,  while  the  cut¬ 
ting  edges  slide  upon  skids  which  are  bedded  against  the 
curbs  at  the  proper  gutter  grade.  The  skids  are  made 
in  short  lengths  which  may 
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American  Arniy’.s  Water-Works  Project  in 
France  Number  About  Four  Hundred  Page  434 
Computing  the  Lateral  Pressure  of  Saturated 
Earth  Page  441 

Build  Permanent  Pavements  at  New  Aero¬ 
nautical  Station  Page  447 

Five  and  a  Half  Million  Yards  Dredged  by 
Large  Fleet  at  Hog  Island  Page  454 


Every  Step  Mechanical  in  Materials  Supply 
for  Michigan  Road 

Aggregate  handling  is  one  hundred  per  cent. 

mechanical  on  the  new  shore  road  being  built 
near  Mount  Clemens,  Mich.  The  train  of  mechanical 
processes  begins  with  the  unloading  of  the  barges  which 
bring  in  the  gravel,  and  is  continuous  to  the  charging 
_  of  the  mixer.  Not  a  manu¬ 
al  operation,  except  those 
is  Issue  of  Interest  for  actuating  the  ma- 

actors :  chines,  intervenes.  A  1 1- 
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ents  at  New  Aero-  loaded,  reloaded,  hauled 

Page  447  and  put  into  the  mixer 

I  Yards  Dredged  by  without  being  touched  by 

**'4  Page  454  hand.  Only  the  cement  is 

_  unloaded,  reloaded  and 

changed  by  hand. 

The  shore  road  is  3J  miles  long  and  18  ft.  wide,  and 
has  a  5-in.  base  of  1 :  6  concrete  with  a  2-in.  asphalt 
wearing  surface.  The  volume  of  concrete  per  lineal 
foot  of  base  is,  therefore,  75  cu.ft.,  or  a  little  more  than 
■1  yd.  About  400  lin.ft.  is  the  average  day’s  run,  but 
as  much  as  512  lin.ft.  have  been  laid  in  eight  hours. 
At  400  ft.  a  day,  about  112  cu.yd.  of  gravel  and  450 
bags  of  cement  are  consumed  in  a  day’s  work. 

Gravel  barges,  as  indicated  by  the  plan,  arrive  at 
a  point  about  opposite  the  middle  of  the  section  of 
road  being  built.  This  location  keeps  at  a  minimum 
the  length  of  haul.  The  service  railing  extends  about 
1000  ft.  to  the  road,  and  then  along  the  side  of  the 
road  to  the  place  of  concreting.  It  is  single-track, 
with  two  turnouts.  As  the  work  progresses  the  siding 
nearest  the-  mixer  is  moved  forward  about  \  mile  at 
a  move.  The  track  is  built  in  15-ft.  sections  and  is 
easily  shifted  by  hand. 

Arriving  at  the  landing  stage,  the  gravel  barges  are 
unloaded  into  a  stockpile  by  a  dragline  cableway  exca- 
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vator.  From  the  stockpile  a  revolving  steam  shovel 
handles  the  material  into  bins  under  which  runs  an 
industrial  railway.  From  the  bins  the  gravel  chutes 
into  boxes  on  cars.  To  prevent  spilling  in  loading  cars 
the  clearance  under  the  bins  was  made  so  small  that 
even  if  a  careless  gateman  leaves  his  gate  open  no 
considerable  amount  of  material  can  overflow  the  car 
sides. 

Two  men  load  a  train  of  eight  cars,  each  car  carry¬ 
ing  two  20-ft.  mixer  charging  boxes,  in  six  to  eight 
minutes. 

Four  loaded  cars  are  pulled  oy  a  team  of  horses 
from  the  bins,  up  a  slight  grade,  to  the  first  siding 
on  the  road,  as  shown  in  the  layout  sketch.  The  team 
then  returns  for  another  string  of  four  cars,  and  the 
train  of  eight  loaded  cars  is  ready  to  be  hauled  to 
the  mixer  by  a  gasoline  locomotive  which  has  brought 
back  a  string  of  empties. 

Each  car,  as  previously  stated,  carries  two  boxes,  each 
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holding  20  cu.ft.  of  gravel.  The  mixer  is  fitted  with 
a  batch  transfer  attachment  from  which  a  bail  is  hung, 
as  one  of  the  pictures  shows.  This  bail  is  .so  balanced 
that  it  will  stay  open,  thus  permitting  a  train  to 
move  under  it  without  the  necessity  of  swinging  the 
derrick.  By  means  of  this  apparatus  a  box  of  gravel 
is  lifted  from  the  car  and  dumped  into  the  loading 


MIXER  DUMPS  HAT(UI  BOX  LVT< )  ITS  DWX  HOPPER 


hopper.  Three  bags  of  cement  are  then  added,  and 
the  batch  is  ready  to  be  mixed.  Only  five  men  are 
needed  at  the  loading  end  of  the  mixer,  three  to  dis¬ 
charge  a  box  full  of  gravel  into  the  hopper  and  two 
to  handle  the  cement.  The  latter  was  stored  in  several 
sheds  along  the  road.  It  was  hauled  from  the  sheds 
to  the  mixer  in  cars,  each  of  which  holds  GO  bags  of 
cement. 

The  contractor  is  Thomas  E.  Currie,  Detroit,  Mich. 
The  track  and  the  plant  layout  was  planned  by  the 
engineering  department  of  the  Lakewood  Engineering 
('o.,  Cleveland.  The  concrete  work  was  started  about 
•Inly  18,  and  at  the  time  of  WTiting  a  little  more  than 
1  ’  miles  of  concrete  had  been  laid. 


Let  the  boys  in  France  know  we’re  solid  behind  them! 
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the  farthest.  All  materials  are  being  hauled  to  the 
work  bj  wagons  or  trucks. 

The  bulk  cement  is  shoveled  from  box  cars  into  or¬ 
dinary  wagons,  the  only  preparation  of  which  consists  in 
nailing  cloth  over  the  cracks,  where  they  occur,  in  the 
sides  and  bottom.  Cement  is  measured  in  a  combination 
hopper  and  measuring  chute.  This  hopper  is  made 
of  16-gage  sheet  steel  and  weighs  less  than  100  lb.  It 
has  two  slides,  between  which  is  measured  2  cu.ft.  of 
cement.  The  hopper  and  the  chute  are  filled  by  shovel¬ 
ing  from  the  wagon  with  the  bottom  slide  closed.  When 
the  hopper  is  filled  the  top  slide  is  closed  and  the 
bottom  one  opened,  filling  the  wheelbarrow. 

More  wagons  than  teams  are  required  for  this 
method,  and  of  course  the  teams  are  unhooked  when  a 
loaded  wagon  reaches  the  job.  A  two-bag  batch  mixer 
is  being  used  on  the  work,  requiring  the  use  of  two 
wagons  and  one  team.  Three  men,  in  addition  to  one 
teamster,  are  employed,  one  loading  wagons  at  the 
car,  one  shoveling  from  the  wagon  to  the  hopper,  and 
one  wheeling  from  the  hopper  to  the  mixer.  The  wheel¬ 
barrow  man  operates  the  slides. 

The  contractors  claim  a  saving  of  27c.  a  barrel,  in¬ 
cluding  15c.  saving  in  the  price  of  bulk  cement.  Not 
only  is  the  work  costing  less,  but  labor,  which  is  so 
scarce  and  difficult  to  get  at  the  present  time,  is 
economized  also. 


Wagon  With  Hopper  Gate  Handles  Bulk 
Cement  on  Paving  Job 

Bulk  cement  is  carried  in  wagons  that  stand  at  the 
car  to  be  loaded  and  at  the  mixer  to  be  unloaded,  is 
measured  in  a  hopper  attached  to  the  wagon  and  is 
dumped  into  a  wheelbarrow  on  a  road  contract  in  Mil¬ 
waukee  County,  Wisconsin.  The  work  is  being  done 
by  Schoonmaker  &  Winding  of  Milwaukee.  The  road, 
l.'i  miles  long  and  29  ft.  wide,  requires  about  7500 
barrels  of  cement.  The  work  is  one  block  from  the 
railroad  team  track  at  the  close.st  point,  and  a  mile  at 


Spare  Plant  Units  Insurance 
Against  Accidents 

PLANT  breakdowns  can  always  be  best  forestalled  by 
keeping  equipment  in  good  repair.  A  repair  gang 
cannot,  however,  prevent  accidents.  A  wrecked  paving 
mixer  was  the  first  thing  that  caught  the  eye  on  a 
road  job  visited  not  long  ago.  The  paver  had  been 
working  up-hill.  In  some  way  a  steel  dump  car  load 
of  concrete  materials  broke  loose  at  the  top  of  the  hill 
and  banged  down  into  the  mixer.  Road  pavers  are 
not  designed  for  bumping  posts,  and  when  the  car  had 
been  disentangled  neither  it  nor  the  mixer  was  fit  for 
active  service.  In  fact,  the  repair  gang  asserted  that 
hospital  leave  for  at  least  a  week  would  be  required 
to  put  the  mixer  back  on  the  firing  line.  When  a 
contractor  is  running  700  ft.  a  day  on  a  rush  concrete 
paving  job,  an  enforced  shutdown  of  six  days  is  not 
pleasant  to  contemplate.  The  contractor  for  this  job 
was,  how’ever,  a  disciple  of  preparedness.  Two  months 
before  he  had  purchased  a  spare  mixer  which  had 
been  standing  at  job  headquarters,  covered,  and  with 
paint  unscratched,  waiting  for  just  such  a  contingency 
as  arose.  Before  the  working  day  of  the  accident  was 
over  the  gang  had  cleaned  up  the  wreckage  and  re¬ 
stored  the  subgrade  for  concreting.  By  the  next  morn¬ 
ing  the  spare  mixer  was  on  the  grade,  and  the  gang 
was  unreeling  its  ribbon  of  concrete  as  if  no  accident 
had  occurred. 

The  obvious  moral  of  this  tale  does  not  end  with 
the  spare  mixer.  On  this  same  job  the  contractor 
kept  in  stock  spare  cars  so  that  he  need  not  cut  down 
his  train  lengths  and  reduce  output  if  accident  or  break¬ 
down  put  a  number  of  cars  out  of  service.  Spare  units 
of  vital  plant  elements  are  first-class  accident  insurance. 
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;URRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


College  Heads  Discuss  War 
Educational  Plans 

Army  Representative  and  Institution 

Leaders  Consider  Training  Program 
for  Students 

Enthusiasm  at  the  highest  pitch 
marked  the  meetings  of  the  three 
hundred  college  and  university  heads 
attending  the  conference  of  the  Middle 
West  region  called  to  meet  Aug.  30-31 
at  Fort  Sheridan,  Ill.,  by  Col.  Robert 

I.  Rees,  chairman  of  the  committee 
on  education  and  special  training  of 
the  War  Department.  The  object  of 
the  conference,  which  will  be  repeated 
for  the  Eastern  schools  at  Plattsburg, 
N.  Y.,  and  Pacific  Coast  schools  at  the 
Presidio,  San  Francisco,  is  to  acquaint 
the  school  authorities  with  the  pro¬ 
gram  of  the  Students’  Army  Training 
Camp.  It  was  prolonged  to  two  days, 
largely  for  the  purpose  of  giving  the 
presidents  a  chance  to  get  into  the 
spirit  of  the  training  camps.  Many  of 
their  own  students  are  in  training  at 
the  place  of  conference. 

Colonel  Rees  opened  the  meeting  with 
a  full  explanation  of  the  intensive 
training  desired  and  the  revised  plans, 
as  noted  in  these  columns  last  week. 
Maj.  W.  R.  Orton  made  a  statement 
concerning  the  military  program,  which 
will  take  up  13  hours  a  week,  and  Dr. 

J.  R.  Angell,  dean  of  the  University 
of  Chicago,  outlined  the  courses  which 
are  to  be  followed,  so  far  as  the  equip¬ 
ment  and  facilities  of  the  various 
schools  will  permit.  These  are  divided 
into  two  classes:  Those  of  direct  value 
to  the  army,  such  as  engineering, 
chemistry  and  medicine,  and  those 
which  will  develop  the  practical  judg¬ 
ment  of  the  men  for  line  officers.  For 
the  arts  schools  the  latter  only  are 
possible,  and  of  the  following  studies 
no  doubt  exists  as  to  their  value: 
English  composition;  French;  Italian 
(perhaps) ;  elementary  physics  and 
chemistry;  American  history;  contem¬ 
porary  European  history,  with  which 
should  be  combined  a  course  on  causes 
of  the  war  (“Put  teeth  into  this,”  said 
Dr.  Angell);  geology;  geography;  ele¬ 
mentary  economics;  political  science 
and  civil  government  and  international 
law.  The  colleges  have  an  opportunity, 
in  Dr.  Angell’s  opinion,  to  prove  to  the 
country,  now  as  never  before,  their  real 
worth.  They  will  attempt  to  do  twice 
as  much  as  usual  in  half  the  time. 

C.  R.  Dooley  discussed  the  vocational 
section,  which  will  be  merged  with  the 
collegiate  section  only  so  far  as  the 
military  training  is  concerned.  Gram¬ 
mar  school  graduates  are  eligible  to 
these,  and  have  an  opportunity  to  ad¬ 
vance  from  the  vocational  to  collegiate 
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grades.  Some  collegiate  students  will 
be  put  back  into  the  vocational  classes. 
It  is  a  purely  American  and  democratic 
arrangement. 

Faculty  status  was  warmly  dis- 
cus.sed,  but  Colonel  Rees  indicated  that 
it  was  impossible  to  commission  the 
professors,  and  that  they  should  con¬ 
sider  the  in.struction  of  these  men  as 
the  greatest  patriotic  service  possible. 

Other  topics  discussed  include  treat¬ 
ment  of  technical  students,  relations  of 
naval  reserves,  relations  of  military 
and  college  authorities,  mess,  athletics, 
supply  and  equipment,  housing  and  the 
contract  with  the  Government. 


War  Activities  Will  Dominate  City 
Managers’  Annual  Convention 

War  activities  of  cities  under  the 
manager  plan  will  dominate  the  pro¬ 
gram  of  the  fifth  annual  convention  of 
the  City  Managers’  Association,  to  be 
held  at  Roanoke,  Va.,  Nov.  6-8.  The 
convention  will  mark  the  tenth  anni¬ 
versary  of  the  establishment  of  the  city 
manager  plan,  which  had  its  birth  in 
Virginia.  The  association  states  that 
of  the  124  manager  cities  now  in  ex¬ 
istence  one-third  are  within  300  miles 
of  Roanoke  and  more  than  two-thirds 
within  600  miles. 


Heads  of  Aircraft  and  Munitions 
Appointed 

Secretary  of  W’ar  Baker  on  Aug.  27 
announced  that  he  had  that  day  selected 
John  D.  Ryan  to  act  as  second  assistant 
secretary  of  war,  in  charge  of  the  air 
service,  and  had  designated  Benedict  C. 
Crowell,  first  assistant  secretary  of 
war,  to  have  special  responsibility  for 
the  munitions  program.  Mr.  Ryan  had 
been  in  charge  of  the  Bureau  of  Air¬ 
craft  Production,  acting  jointly  with 
General  Kenly,  who  is  the  head  of  the 
Bureau  of  Military  Aeronautics.  Mr. 
Ryan  will  now  be  in  complete  charge 
of  the  production  and  operation  of  all 
army  aircraft.  A  new  head  of  the  Bu¬ 
reau  of  Aircraft  Production  will  be 
selected  by  Mr.  Ryan.  The  navy  fleet 
will  remain  under  the  Secretary  of  the 
Navy,  Mr.  Ryan  succeeds  E.  R.  Stet- 
tinius  as  second  assistant  secretary  of 
war  and  Mr.  Stettinius  remains  in 
France,  where  he  is  now,  as  the  special 
representative  of  the  War  Department, 
with  full  power  to  carry  out  special 
missions. 

Mr.  Crowell,  who  has  been  first  as¬ 
sistant  secretary  of  war  for  some  time, 
has  now  the  necessary  power  to  see 
that  the  munitions  required  for  our 
military  operations  are  procured  and 
furnished  to  the  armies  in  the  field. 


Policy  Defined  on  Use  of 
Bituminous  Materials 

Highways  Council  Considers  That  Dust 
Laying  Is  Their  Least  Im¬ 
portant  Function 

The  enormous  increase  in  the  demand 
for  fuel  oil  due  to  war  activities  made 
it  necessary  to  regulate  the  supply  of 
petroleum,  asphalt,  and  tar  products 
for  highway  work,  says  bulletin  No.  2 
of  the  United  States  Highways  Council. 
Most  of  these  materials  are  made  from 
raw  products  which  are  either  directly 
or  indirectly  available  as  fuel,  and, 
while  conserving  this,  the  limited  sup¬ 
ply  of  petroleum,  asphalt,  and  tar 
products  should  logically  be  used  wffiere 
it  will  be  of  greatest  benefit. 

Upon  the  assumption  that  the  use  of 
a  certain  amount  of  these  products  is 
absolutely  necessary  to  the  w'elfare  of 
the  country  and  to  the  successful  prose¬ 
cution  of  war  measures,  conservation 
of  the  present  stock  for  the  most  neces¬ 
sary  purposes  releases,  for  the  manu¬ 
facture  of  fuel  oil,  crude  materials 
which  would  otherwise  be  used  in  the 
manufacture  of  road  materials.  All 
grades  and  types  of  petroleum,  asphalt, 
and  tar  products  are,  therefore,  classed 
as  potential  fuel.  Some  of  these  prod¬ 
ucts  may  be  directly  used  as  fuel,  others 
may  be  made  suitable  for  fuel  by  com¬ 
bination  with  light  fluxes. 

The  relative  importance  of  different 
classes  of  road  work  were  explained 
in  Bulletin  No.  1  and  reported  in  Eugi- 
heering  Neivs-Record  of  Aug.  29,  p. 
423.  Dust  laying  is  considered  the 
least  important  use  of  petroleum,  as¬ 
phalt,  and  tar  products  during  the 
period  of  the  war. 

No  hard-and-fast  rules  can  be  ap¬ 
plied  to  the  policy  governing  the  re¬ 
lease  of  petroleum,  asphalt,  and  tar 
products  for  road  purposes.  Different 
and  constantly  changing  production, 
storage  and  transportation  conditions 
exist  in  various  parts  of  the  country, 
and  every  application  must,  therefore, 
be  considered  on  its  own  merits. 

No  special  permits  are  required  for 
the  release  of  fuel  oil  to  be  used  in  the 
•operation  of  road  or  paving  plants,  if 
the  project  for  which  the  fuel  oil  is 
desired  has  been  approved  by  the  United 
States  Highways  Council. 

No  applications  for  petroleum,  as¬ 
phalt,  and  tar  products  will  be  consid¬ 
ered  unless  approved  by  the  proper 
state  highway  departments,  except  that 
application  for  materials  to  be  used 
directly  in  work  for  the  Federal  Gov¬ 
ernment  will  not  require  the  approval 
of  any  state  highway  department,  but 
must  have  the  approval  of  the  United 
States  Highways  Council. 
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Behind  the  men  at  the  front  are  the  engineers  at  home 
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War  Power  Plant  Bill  in 
Committee  Hearing 

Hearings  on  the  bill  appropriating 
4;200,000,000  for  Governmental  aid  to 
power  plants,  noted  in  Engmeering 
News-Record  of  last  week,  p.  420,  have 
been  held  before  the  Committee  on  In¬ 
terstate  and  Foreign  Commerce  of  the 
House  of  Representatives.  Before  that 
committee  appeared  Secretary  of  War 
Baker,  B.  M.  Baruch,  chairman  of  the 
War  Industries  Board,  and  representa¬ 
tives  of  the  power  section  of  the  War 
Industries  Board.  It  was  clearly 
brought  out  in  the  hearing  that  the 
measure  is  intended  entirely  as  a  means 
of  meeting  a  war  emergency.  Secre¬ 
tary  Baker,  for  instance,  said:  “This 
is  not  the  place  to  settle  the  great  pol¬ 
icy  of  Federal  ownership.  What  w’e 
want  to  do  now  is  to  get  the  power”; 
and  Mr.  Baruch  said,  “There  is  no  de¬ 
sire,  so  far  as  I  am  concerned  or  so  far 
as  the  men  I  have  asked  to  draw  the  bill 
are  concerned,  either  to  accelerate  or 
retard  Government  or  municipal  owner¬ 
ship.  We  want  to  keep  that  question 
out  of  it.  This  is  a  war  emergency.” 

It  is  the  intention  of  the  Government 
officials  so  far  as  possible  to  utilize 
existing  power  stations  by  enlarging  the 
individual  stations  or  by  consolidating 
several  stations.  Projects  under  way 
but  halting  on  account  of  lack  of  funds 
will  be  taken  over  by  the  Government 
or  will  be  assisted  financially.  On  ac¬ 
count  of  the  need  of  early  production, 
it  is  not  expected  that  much  hydro¬ 
electric  power  will  be  involved. 

Government  Registration  Blank 
to  Classify  Engineers 

A  Government  registration  blank  for 
classifying  engineers  has  been  issued 
by  the  division  of  engineering,  United 
States  Employment  Service,  at  Chi¬ 
cago,  as  another  step  toward  the 
registration  of  all  members  of  the 
engineering  profession  under  the  juris¬ 
diction  of  the  employment  service. 
Engineers  are  urged  to  call  or  write  to 
the  Director  of  Engineering,  29  So. 
La  Salle  St.,  Chicago,  for  blank  classi¬ 
fication  forms  to  be  filled  in  and  re¬ 
turned. 

The  form  first  provides  for  a  record 
of  experience,  by  years,  in  various 
branches  of  engineering,  as  consulting, 
designing,  contracting,  construction, 
operation,  valuation  and  scientific  man¬ 
agement,  surveying  and  drafting.  At 
the  same  time  the  registrant  indicates 
his  special  classification  as  a  civil, 
mechanical,  electrical,  mining  or  chem¬ 
ical  engineer.  Provision  is  made  for 
the  designation  of  other  special  sub¬ 
jects.  The  classification  blank  also 
includes  provision  for  the  listing  of 
experience  in  subclassifications  under 
the  five  main  branches  of  engineering. 
Bridges,  reinforced  concrete,  highways, 
railways,  harbor  work,  dams  and  reser¬ 
voirs,  municipal,  water-supply,  etc., 
are  included  in  the  subclassifications. 
The  blank  also  provides  for  indication 
of  the  age  of  the  registrant,  his  draft 
classification  and  salary. 


Swamp  and  Cut-Over  Lands 
Investigation 

Engineers  Chosen  for  Three  Districts 
Into  Which  Country  Is  Divided — 
Elwood  Mead  Aids 

To  carry  out  the  investigation  of  the 
reclamation  of  swamp  and  cut-over 
lands  recently  authorized  by  Congress, 
outlined  in  Engineering  Neivs-Record, 
Aug.  22,  p.  361,  the  Secretary  of  the 
Interior  announces  the  division  of  the 
country  into  three  districts.  The  en¬ 
tire  work  is  placed  under  A.  P.  Davis, 
director  and  chief  engineer  of  the 
United  States  Reclamatiorr  Service. 

The  Western  district,  including  the 
whole  arid  region,  is  under  the  super¬ 
vision  of  F.  E.  Weymouth,  Denver, 
Colo.,  who  is  chief  of  construction  of 
the  Reclamation  Service  and  is  handling 
irrigation  work  in  the  same  region.  He 
has  charge  not  only  of  irrigation  work 
but  of  the  drainage  which  is  incidental 
to  and  related  to  the  work  of  irrigation 
and  which  comprises  practically  all 
the  drainage  problems  of  the  arid 
region. 

The  Northern  district  includes  Mis¬ 
souri  and  the  territory  north  of  the 
Ohio  River  and  east  of  the  98th  meri¬ 
dian.  This  is  in  charge  of  F.  W.  Hanna, 
who  constructed  and  operated  the 
Boise  Canal  system  and  was  later 
supervising  engineer  of  the  Southern 
district  of  the  United  States  Reclama¬ 
tion  Service.  Still  later  he  was  con¬ 
sulting  engineer  in  that  service.  Mr. 
Hanna  also  has  charge  of  the  investi¬ 
gation  of  cut-over  lands  in  the  North¬ 
west,  this  problem  being  closely  re¬ 
lated  to  similar  problems  in  the  region 
of  the  Great  Lakes. 

The  Southern  district,  which  con¬ 
tains  the  largest  area  of  swamps,  is  in 
charge  of  H.  T.  Cory,  consulting  engi¬ 
neer,  San  Francisco,  who  has  had  wide 
experience  on  construction  work  with 
the  Southern  Pacific  Ry.,  including  the 
spectacular  closure  of  the  Colorado 
River  when  it  was  flowing  into  Salton 
Sink  and  threatened  to  submerge  the 
Imperial  Valley. 

Prof.  Elwood  Mead,  Berkeley,  Cal., 
is  engaged  upon  a  study  of  the  inter¬ 
ests  and  requirements  of  the  settler. 
Dr.  Mead  has  been  successively  state 
engineer  of  Wyoming,  chief  of  irriga¬ 
tion  and  drainage  investigations  in  the 
United  States  Department  of  Agricul¬ 
ture,  professor  of  irrigation  institu¬ 
tions  of  the  University  of  California, 
chairman  of  the  State  Rivers  and 
Water-Si’pply  Commission,  Victoria, 
Australia,  and  is  now  professor  of  rural 
institutions.  University  of  California, 
and  chairman  of  the  California  Land 
Settlement  Board. 


Another  Concrete  Barge 
Launched 

Concrete  barge  construction  is  under 
way  at  the  Interocean  Barge  &  Trans¬ 
port  Co.  at  Seattle.  On  July  6  a  deck 
barge  116  ft.  long,  34  ft.  wide  and 
9  ft.  6  in.  deep  was  launched  there. 


The  boat  draws  3  ft.  9  in.  light  and 
8  ft.  9  in.  with  600 -tons  of  cargo.  The 
concrete  was  poured  between  May  24 
and  30.  Launched  endwise  July  6,  the 
boat  was  loaded  July  16  with  520  tons 
of  box  shooks  and  started  out  for  a 
150-mile  tow  through  rough  water.  It 
is  stated  that  practically  no  leakage 
developed  through  the  concrete.  The 
company  is  developing  a  yard  on  the 
Duwamish  waterway  in  Seattle. 

Asks  Postponement  of  Municipal 
Utility  Extensions 
Postponement  of  extensions  to  water¬ 
works,  pavements,  street  car  systems, 
lighting  service  and  any  and  all  other 
municipal  utilities,  except  those  abso¬ 
lutely  essential  to  the  war,  is  urged  in 
a  letter  dated  Aug.  24  sent  by  the 
Capital  Issues  Committee  to  the  Public 
Utilities  Commissions  of  every  state. 
The  committee  also  urges  that  public 
service  companies  be  freed  from  fran¬ 
chise  obligations  which  can  be  dis¬ 
pensed  with  in  the  present  emergency. 


Opportunities  for  Commissions  in 
the  Signal  Corps 

Announcement  has  been  made  that 
the  Signal  Corps  will  establish  at  the 
cantonment  at  Camp  Meade,  Maryland, 
Oct.  1,  a  school  for  enlisted  candidate.s 
for  commissions  in  the  corps.  Sending 
400  men  to  this  school  for  a  course  of 
instruction  lasting  about  three  months 
is  contemplated.  Upon  the  conclusion 
of  the  course  students  who  have  suc¬ 
cessfully  graduated  will  receive  com¬ 
missions  as  second  lieutenants  in  the 
Signal  Corps.  The  school  is  open  to  en¬ 
listed  men  who  are  more  than  20  years 
and  9  months  of  age  and  who  possess  a 
fundamental  knowledge  of  electricity. 
Men  in  the  service  who  wish  to  enter 
will  have  to  be  taken  into  the  service 
either  by  induction  or  enlistment,  the 
latter,  of  course,  not  now  being  possible 
to  men  below  45  years  of  age.  When 
the  new  draft  law  goes  into  effect  other 
arrangements  permitting  men  not  yet 
in  the  Army  to  enter  the  camp  will 
probably  be  made. 

Reduction  of  Nonwar  Work 
Relieving  Labor  Shortage 

There  is  a  noticeable  relief  of  labor 
shortage  in  certain  sections  of  the  coun¬ 
try,  as  a  result  of  the  reduction  of  non¬ 
war  work.  Reports  from  Indiana,  in 
the  national  labor  survey  of  the  United 
States  Employment  Service,  for  the 
w'eek  which  ended  Aug.  10,  showed  that 
a  dimini‘’hed  output  of  passenger  auto¬ 
mobiles  is  releasing  mechanics  for  em¬ 
ployment  in  war  work.  In  other  sec¬ 
tions,  also,  the  survey  has  found,  con¬ 
servation  of  man-power  as  well  as  of 
fuel  and  material  has  been  gained  by 
the  reduction  of  output  of  so-called  non- 
essentials. 

The  survey  shows,  however,  that  the 
general  skilled  labor  shortage  is  almost 
as  serious  as  that  of  common  labor.  A 
dearth  of  machinists,  boiler  makers  and 
molders  can  only  be  relieved  by  trans¬ 
fers  from  local  nonwar  industries. 
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Santa  Ana  River  Flood  Control 
and  Water  Conservation 

Control  of  floods  and  conservation 
of  water  in  the  Santo  Ana  River  in 
southern  California,  from  the  San 
Bernardino  Mountains  alonf>:  the  en¬ 
tire  course  of  the  river  of  about  90 
miles,  through  San  Bernardino,  River¬ 
side  and  Orange  Counties,  to  its  mouth 
in  Newport  Bay,  is  a  project  of  such 
size  and  importance  that  it  must  4je 
undertaken  with  the  assistance  of  the 
Federal,  state  and  county  governments 
and  individual  and  community  inter¬ 
ests,  according  to  a  report  recently 
made  by  the  board  of  engineers  of  the 
Tri-Counties  Reforestation  Committee 
of  the  three  counties.  Enough  water 
could  be  saved  to  irrigate  40,000  acres 
additional,  says  the  report. 

About  three  years  ago  the  river  cut 
a  new  channel  from  a  point  about  10 
miles  from  its  mouth  into  Newport 
Bay.  In  the  report  of  the  board  of 
engineers  warning  is  given  that  the 
stream  under  flood  conditions  may  re¬ 
turn  to  its  old  channel  and  thus  cause 
immense  damage  to  lands  and  improve¬ 
ments  between  the  old  and  the  new 
channels.  The  report  also  points  out 
that  silt,  instead  of  being  deposited  on 
lowlands  as  formerly,  is  now  carried 
into  the  navigable  waters  of  Newport 
Bay,  and  recommends  that  this  be  pre¬ 
vented.  Methods  that  should  be  used, 
says  the  report,  include  reforestation, 
afforestation,  storage  reservoirs,  re¬ 
tardation  works,  spreading  of  waters, 
channel  rectification  and  bank  protec¬ 
tion. 

The  board  of  engineers  was  composed 
of  John  H.  Quinton,  Frank  Olmsted, 
A.  L.  Sonderegger  and  W.  K.  Barnard, 
all  of  Los  Angeles. 

Seattle  Power  Project  Approved 
by  San  Francisco  Engineer 

At  the  request  of  the  Seattle  munic¬ 
ipal  authorities  M.  M.  O’Shaughnessy, 
city  engineer  of  San  Francisco,  recently 
made  an  inspection  of  and  report  on  the 
proposed  hydro-electric  development  on 
the  Skagit  River  in  Washington.  The 
City  of  Seattle  plans  a  $5,500,000  bond 
issue  to  cover  the  cost  of  development 
at  this  site,  as  outlined  in  Engineering 
Neu'K-Record  of  Aug.  1,  p.  248.  Mr. 
O’Shaughnessy’s  report  approves  the 
plan  as  proposed  by  the  city  and,  in 
general,  confirms  the  findings  on  the 
basis  of  which  the  city  is  proceeding 
with  the  plans.  “The  securing  of  power 
rights  on  Skagit  River  is  a  wise  meas¬ 
ure,”  the  report  states,  “and  the  early 
development  of  the  cheapest  power  unit 
is  a  necessary  enterprise  for  the  city 
at  the  present  time.”  As  to  power 
av’ailable,  Mr.  O’Shaughnessy  reported 
that  the  Skagit  River  should  furnish  a 
field  of  development  ample  for  the  next 
fifty  years  of  the  city’s  gro\\i;h. 

The  total  cost  of  $5,213,000,  as  esti¬ 
mated  by  city  officials  to  cover  dam, 
tunnels,  penstock,  complete  power 
house,  transmission  line  and  substation, 
was  thought  by  Mr.  O’Shaughnessy  to 
be  conservative.  The  use  of  cedar  poles 


Contractors  to  Organize 
September  30 

Executive  Committee  to  Rerfect  Na¬ 
tional  .\s.sociation — Meeting  Called 
at  New  York 

Contractors  throughout  the  country 
are  expected  to  perfect  the  machinery 
of  a  national  organization  at  a  meet¬ 
ing  of  the  executive  committee  formed 
for  that  purpose  as  a  result  of  the  con¬ 
vention  of  building  industries  held  July 
15  and  Ifi  at  Atlantic  City.  The  mem¬ 
bers  of  the  committee,  .announced  in 
Engineering  Seirs-Record  of  Aug.  1, 
p.  245,  have  been  requested  to  meet 
at  51  Chambers  St.,  New  York  City,  on 
Monday,  Sept.  30. 

It  is  stated  that  inurh  interest  has 
been  shown  in  the  proposed  form  of 
constitution  submitted  to  the  commit¬ 
tee  members  for  discussion,  and  in  con¬ 
sequence,  those  engaged  in  the  move¬ 
ment  expect  the  committee  to  develop 
comprehensive  plans  which  will  lay 
the  foundation  for  an  organization  that 
can  be  of  the  greatest  service  to  con¬ 
tractors  and  to  the  country,  both  now 
and  after  the  war. 


for  the  transmission  line  was  suggested 
as  effecting  a  saving  of  $4000  per  mile, 
or  $412,000  for  the  103  miles.  These 
poles  should  have  a  life  of  15  years, 
which  would  defer  the  use  of  steel  until 
that  commodity  becomes  cheaper  than 
at  present.  Detailed  borings  and 
studies  of  dam  foundations  are  recom¬ 
mended,  but  from  the  indications  ob¬ 
served,  final  results  will  be  satisfac¬ 
tory,  Mr.  O’Shaughnessy  believes.  A 
pow'er  plant  built  as  an  initial  develop¬ 
ment  in  the  lower  reaches  of  the  river 
and  fed  by  the  natural  flow  of  the 
stream  will  not  during  periods  of  low¬ 
est  flow  deliver  its  maximum  efficiency 
until  supplemented  by  storage  on  the 
higher  levels.  The  plant  should  there¬ 
fore  be  designed  and  located,  the  report 
points  out,  with  the  purpose  of  creat¬ 
ing  storage  reservoirs  at  higher  levels. 

Baltimore  Paving  Commission 
Disbands 

The  paving  commission  of  the  city  of 
Baltimore,  organized  under  act  of  the 
state  legislature  in  May,  1911,  and  au¬ 
thorized  to  spent  an  amount  estimated 
at  $10,000,000  to  repave  the  streets, 
disbanded  on  Sept.  1,  for  the  period 
of  the  war.  To  the  present  time 
$7,000,000  has  been  spent,  but  be¬ 
cause  of  the  high  cost  of  material  and 
the  difficulty  of  getting  contractors  it 
was  decided  to  discontinue  work.  Dur¬ 
ing  its  regime  the  commission  has  re¬ 
moved  2,450,000  sq.yd.,  or  138  miles,  of 
old  cobblestone  pavement;  approxi¬ 
mately  2,500,000  sq.yd.  still  remain  in 
the  city.  In  place  of  the  cobblestone 
pavements,  the  commission  has  laid 
1,640,000  sq.yd.  of  sheet  asphalt, 
490,000  sq.yd.  of  granite  block,  562,000 
sq.yd.  of  vitrified  brick,  92,000  sq.yd. 
of  bituminous  concrete  and  about 


72,000  sq.yd.  of  paving  of  wood  block, 
cement  concrete  and  other  modern  mate¬ 
rials.  The  average  cost,  including  the 
overhead  charges,  was  $2.40  per  square 
yard.  Based  on  a  street  width  of  30 
ft.  from  curb  to  curb,  this  represents 
161  miles  of  improved  paving  at  an 
average  cost  of  $43,300  per  mile.  The 
overhead  charge  amounted  to  only  5'/f 
of  the  total  expenditure.  The  commis¬ 
sion  consisted  of  Maj.  R.  Keith  Comp¬ 
ton,  chairman  and  chief  engineer,  Doug¬ 
las  H.  Thomas,  Samuel  C.  Rowland, 
Leonidas  G.  Turner,  William  S.  Thomas 
and  the  late  Gen.  A.  E.  Booth.  Mayor 
Preston  is  a  member  ex  officio.  Upon 
the  resignation  of  Major  Compton, 
Frank  K.  Duncan,  one  of  the  commis¬ 
sion’s  engineers,  was  made  acting  chief 
engineer. 

To  Conserve  Oakland  Water- 
Supply  for  War  Industries 

An  order  issued  Aug.  21  by  Cali¬ 
fornia  officials  of  the  United  States 
Shipping  Board  forbids  the  sprinkling 
of  lawns  and  gardens  and  calls  for  a 
general  conservation  of  water  in  Oak¬ 
land,  Alameda  and  Berkeley.  These 
communities  are  served  by  the  East 
Bay  Water  Co.,  which  has  recently  had 
to  meet  the  demand  for  6,000,000  gal. 
of  water  more  daily  for  use  of  ship¬ 
yards  and  other  war  industries.  The 
conservation  order  is  expected  to  re¬ 
duce  consumption  from  22,000,000  to 
17,000,000  gal.  daily.  If  this  is  found 
to  be  an  inadequate  reduction,  a  water 
ration  of  15  gal.  per  person  per  day 
may  be  put  into  effect.  Water  storage 
in  Lake  Chabot,  the  company’s  main 
source  of  supply,  is  far  below  normal 
this  season.  The  lake  is  now  40  ft. 
below  the  usual  water  level  and  the 
company  has  had  to  resort  to  well  sup¬ 
plies.  It  was  expected  that  new  wells 
would  be  in  service  by  Sept.  1,  which 
w'ould  furnish  4,000,000  gal.  more.  It 
was  planned  then  to  cut  off  the  Lake 
Chabot  supply  for  a  week  in  order  to 
remedy  the  present  muddy  condition 
of  the  water,  caused  by  pumping  from 
the  low  levels.  When  the  lake  is 
cleared,  and  with  the  new  well  supply 
and  the  savings  ordered,  the  situation 
will  be  relieved  somewhat.  However, 
no  material  improvement  in  the  gen¬ 
eral  situation  is  expected  by  the  c^om- 
pany  until  the  winter  rains  come. 

Akron  Votes  $2,000,000  Water 
Bonds 

Considerably  more  than  the  neces¬ 
sary  two-thirds  vote  was  cast  at  Akron. 
Ohio,  Aug.  13  for  $2,000,000  water 
bonds.  The  Capital  Issues  Committee 
has  approved  marketing  $1,315,000  of 
these  bonds  in  1919.  The  city  will  ad¬ 
vertise  at  once  for  laying  8  or  10  miles 
of  distribution  pipe  already  in  hand. 
Later  this  year  contracts  will  be  let  for 
other  parts  of  the  1918  program,  in¬ 
cluding  a  48-in.  force  main  from  the 
reservoir  and  pumping  plant  to  the 
city.  H.  S.  Morse  is  director  of  public 
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Ask  Study  of  Water  Waste  in 
Railroad  Yards 

Because  the  railways  entering  Jer¬ 
sey  City  use  nearly  a  third  of  the 
water-supply  there,  and  because  of  the 
serious  water  shortage  of  last  winter, 
the  Chamber  of  Commerce  of  Jersey 
City,  has  requested  the  regional  di¬ 
rector  of  the  Railroad  Administration 
to  make  a  study  of  water  consumption 
and  possible  waste  through  leaks  or 
otherwise  in  the  Jersey  City  yards. 
The  chamber,  through  Fred  Van  Zandt 
Lane,  manager,  states  that  the  per 
capita  water  consumption  of  160  gal. 
a  day  in  Jersey  City  is  believed  to  be 
excessive,  notwithstanding  the  large 
use  of  water  by  railways. 


Concrete  Boats  Being  Built  for 
Four  Branches  of  Government 

Concrete  ships,  barges  and  lighters  to 
the  number  of  102  are  now  under  con¬ 
tract  by  four  separate  branches  of  the 


one  chosen  by  the  Secretary  of  War, 
one  by  the  company  and  the  third  by 
agreement  of  the  first  two,  and  their 
finding  is  to  be  subject  to  review  and 
revision  by  the  Secretary  of  War.  The 
company  undertakes  to  repay  to  the 
Government  such  part  of  the  advance 
made  by  the  Government  as  represents 
the  excess  of  the  appraised  value  over 
the  $3,000,000  originally  put  up  by  the 
company. 


Motor  Transport  Corps  Formed  by 
W^ar  Department 

Creation  of  a  motor  transport  corps, 
which  will  consist  eventually  of  ap¬ 
proximately  5000  officers  and  200,000 
men,  to  have  charge  of  all  motor  ve¬ 
hicle  transport  in  the  Army,  has  been 
announced  by  the  War  Department.  It 
is  hoped  that  such  an  organization  will 
expedite  the  movement  of  troops  and 
supplies  for  the  American  Expedition¬ 
ary  Forces  in  France. 

Heretofore  all  motor  transport  was 


TABLE  SHOWIXG  GOVERNMENT  CONCRICTE  B0.4TS  UNDER  CONTRACT 
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Govprnmrnt 

Agency  Tj-po  of  Boat  No. 

Emergency  Fleet  3500-ton  Freighter .  I 

Corporation. . 

3000-fon  Freighter .  I 

3500-ton  Freighter .  2 

7500-ton  Tiinker .  6 

7500  -  ton  Tankers  and 

Freighters .  8 

7500  -  ton  Tankers  and 

Freighters .  8 

7500  -  ton  Tankers  and 

Freighters .  8 

7500  -  ton  Tankers  and 

Freighters .  .  8 

Navy  Department  500-ton  Harbor  T.ighters.  ...  4 

500-ton  Habor  J.ighters .  4 

Railroad  .Vdmin-  500-ton  N.  Y.  Barge  Canal 

istration  Barges .  8 

(('on.striiction  500-ton  N.  Y.  Barge  Canal 

.''iipervised  by  Barges .  4 

FF  F.  C.) .  500-ton  N.  Y.  Barge  Canal 

Barges .  5 

500-ton  N.  Y.  Barge  Canal 
Barges .  4 

War  Transport  130-ft.  River  Boats .  14 

Branch,  War 

Dept.  1 00-ft.  Water  Tankers .  5 

225-ft.  Car  Floats .  6 

6 


Name  of  Contractor 

Location  of  Yard. 

Fo^Rner  Concrete  Shipbuildinc 

Liberty  ShipbuildinR  Co . 

I.iberty  ShipbuildinttCo .  . 

Liberty.Shipbuilding  Co . 

Astoria,  L.  I. 
Bninswiek,  Ga. 
Wilmington,  N.  C, 
Wilmington,  N.  C. 

San  F'raneiseo  ShipbuildinR  Co. 

Oakland,  Calif, 

F.T.Ley&Co . 

Mobile,  Ala. 

A.  Bentlev  Sons . 

Jacksonville,  Fla. 

Schofield  Kng.  Co . 

San  Diego,  Calif. 

•Anibursen  Consn.  Co . 

L.  L.  Brown  Co . 

I.ittle  Ferry,  N.  J. 
Pcekskill,  N.  Y. 

Holler-Diivis  A-  F'lood  Co . 

Fort  Edward,  N.  Y. 

Caldwell-Miirslmll  Co . 

Tonawanda,  N.  Y. 

Thomas  &  C urrie . 

Detroit,  Mich. 

Cummings  Concrete  Construc¬ 
tional  F-ng.  Co . 

Ithaca,  N.  Y. 

3\'est  Coast  Sbldg.  Co . 

Gt.  Northern  Sbldg.  Co . 

Liberty  Sbldg.  A-  Transp.  Co. .  . 
L.  B.  Harrison  Co . 

Wilmington.  N.  C.  & 
Everett,  Wash. 
Portland,  Ore. 
Cleveland,  O. 

Athens,  N.  Y 

United  States  Government.  The  names 
of  the  companies  holding  the  contracts, 
the  types  of  boats  and  the  situations 
of  the  yards  are  given  in  the  accom¬ 
panying  table. 


Mouth-of-Mine  Power  Plant 
Near  Pittsburgh 
In  order  to  help  out  the  power  situ¬ 
ation  in  the  Pittsburgh  district,  the 
West  Penn  Power  Co.  has  agreed  to 
build  a  40,000-kw.  station  at  the  mouth 
of  a  coal  mine  in  the  Alleghany  valley 
and  connect  it  up  by  an  appropriate 
transmission  system  with  the  distribu¬ 
tion  system  of  the  city  of  Pittsburgh. 
The  estimated  cost  of  the  plant  and 
transmission  lines  is  $5,000,000.  The 
Ordnance  Department,  United  States 
Anny,  will  advance  $2,000,000  of  this 
amount  and  the  company  will  provide 
the  remaining  $3,000,000.  Three  years 
after  the  end  of  the  war  the  reproduc¬ 
tion  cost  of  the  plant  is  to  be  deter¬ 
mined  by  three  disinterested  appraisers. 


under  the  control  of  the  Quartermaster 
Corps,  but  it  has  grown  to  such  pro¬ 
portions  that  it  was  deemed  advisable 
to  organize  a  separate  corps  and  take 
further  steps  for  its  rapid  expansion. 
All  forms  of  motor  transportation,  with 
the  exception  of  tanks  and  caterpillar 
tractors  which  are  used  to  haul  artil¬ 
lery,  are  transferred  to  the  new  corps. 
The  tanks  and  tractors  will  remain  un¬ 
der  the  supervision  of  the  artillery  and 
ordnance  branches. 

In  combining  transportation  facili¬ 
ties,  one  of  the  advantages  sought  is  the 
better  standardization  of  equipment,  re¬ 
sulting  in  greater  efficiency  and  econ¬ 
omy  of  operation  and  permitting  a  more 
general  interchange  of  parts.  The 
problem  of  supplying  parts  and  making 
repairs  is  extensive;  there  are  many 
repair  stations  in  France  which  are 
operated  by  from  500  to  1500  mechanics 
each. 

The  new  corps  is  in  charge  of  Col. 
Charles  B.  Drake. 


Empire  Engineering  Company 
Elects  Officers 

The  Empire  Engineering  Co.,  Inc., 
of  New  York  elected  the  following  of¬ 
ficers  and  directors  at  a  recent  meet¬ 
ing:  President  and  chairman,  J.  H. 
McClement;  vice-president  and  general 
manager,  J.  Rulon  Miller,  Jr.;  vice- 
president,  Beverly  R.  Value;  secretary, 
treasurer  and  comptroller,  C.  A.  Nick- 
las;  directors,  J.  H.  McClement,  Alfred 
Skitt,  Franklin  Nevius,  Beverly  R. 
Value,  J.  Rulon  Miller,  Jr.,  and  C.  A. 
Nicklas.  The  Empire  Engineering  Co. 
is  the  name  which  was  adopted  when 
the  name  of  H.  S.  Kerbaugh,  Inc.,  was 
changed  in  1917. 


Engineering  Societies 


Calendar 


Annual  Meetings 


ASSOCIATION  OP  IRON  AND  STEEL 
ELECTRICAL  ENGINEERS;  Pitts- 
burg-h ;  Sept.  9-13,  Baltimore. 

NEW  ENGLAND  WATER-WORKS 
ASSOCIATION :  Treniont  Temple, 
Boston :  Sept.  11-12,  Boston. 

AMERICAN  SOCIETY  OF  MUNICI¬ 
PAL  IMPROVEMENTS:  304  East 
Walnut  St.,  Bloomington,  Ill. ;  Oct. 
2-4,  Buffalo,  N.  Y. 

AMERICAN  PUBLIC  HEALTH  AS¬ 
SOCIATION;  126  Mas.sachusetts 
Ave.,  Boston.  Oct.  14-17,  Boston. 

\MERICAN  ASSOCIATION  OF  STATE 
HIGHW'AY  OF'FICIALS;  A.  Dennis 
Williams,  Morgantown,  W.  Va.,  act¬ 
ing  secretary ;  Dec.  2-6,  Chicago. 

.VMERICAN  SOCIETY  OF  MECHAN¬ 
ICAL  ENGINEERS:  29  West  39th 
St.,  New  York  City ;  Dec.  3-6,  New 
York. 


Personal  Notes 


J.  G.  Sullivan,  until  recently 
chief  engineer  of  the  Canadian  Pacific 
Railway  Co.,  announces  that  he  has 
opened  a  consulting  engineer’s  office  in 
Winnipeg,  Man.  Mr.  Sullivan  is  a 
member  of  the  American  Society  of 
Civil  Engineers,  Engineering  Institute 
of  Canada,  and  the  American  Railway 
Engineering  Association. 

Lincoln  Bush,  consulting  en¬ 
gineer,  New  York  City,  has  been  com¬ 
missioned  as  colonel  in  the  construc¬ 
tion  division.  Quartermaster  Corps. 

H.  R.  S  A  F  F  o  R  D,  recently  chief  en¬ 
gineer  of  the  Grand  Trunk  Ry.,  has 
been  appointed  engineering  assistant 
for  the  Central  Western  Region,  United 
States  Railroad  Administration,  with 
office  in  Chicago.  Mr.  Safford,  who  was 
graduated  from  Purdue  University  in 
1895,  entered  the  service  of  the  Illinois 
Central  R.R.,  that  year,  and  was  suc¬ 
cessively  rodipan,  assistant  engineer. 
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roadmaster,  principal  assistant  engi¬ 
neer,  assistant  chief  engineer  and  chief 
engineer  maintenance  of  way.  Subse- 
(luently  he  left  the  Illinois  Central  to 
become  chief  engineer  of  the  George  B. 
Swift  Co.,  general  contractors,  of  Chi¬ 
cago,  and  in  1911  he  was  called  to  the 
Grand  Trunk  as  chief  engineer. 

George  F.  Wieghardt  has 
been  appointed  highway  engineer  of 
Baltimore,  Md.  As  such  he  will  be  a 
member  of  the  Board  of  Estimate.  Mr. 
Wieghardt  was  born  in  Baltimore  in 
1887  and  received  his  early  education 
in  the  public  schools  of  that  city,  and 
was  graduated  with  honors  from  the 
Polytechnic  and  Maryland  Institute. 
He  was  graduated  from  Cornell  Uni¬ 
versity  with  the  degree  of  civil  engi¬ 
neer  in  1909,  receiving  the  Fuertes 
medal  for  the  best  standing  in  his 
class  for  three  years.  He  has  had  a 
varied  experience,  mostly  in  Baltimore, 
on  sewage  and  water-works  construc¬ 
tion,  and  in  1914  was  appointed  assist¬ 
ant  to  the  chief  engineer  of  the  Penn¬ 
sylvania  Water  Supply  Commission. 
In  1916  he  was  appointed  principal 
assistant  engineer  of  the  water  depart¬ 
ment  of  Baltimore,  which  position  he 
held  until  his  present  appointment.  He 
succeeds  Maj.  R.  M.  Cooksey,  who  re¬ 
signed  to  enter  the  army. 

Charles  H.  Higgins  has  been 
commi.ssioned  a  major  in  the  Ordnance 
Department.  Mr.  Higgins  was  born  in 
Southington,  Conn.,  in  1879,  and  was 
graduated  from  Princeton  University 
in  1903  with  the  degree  of  civil  engi¬ 
neer.  From  1903  to  1911  he  was  con¬ 
nected  with  the  S.  M.  Stillman  Co., 
general  contractors,  Jersey  City,  N.  J., 
as  draftsman,  superintendent  of  con¬ 
struction  and  engineer,  and  had  super¬ 
vision  of  a  number  of  important 
engineering  structures  for  the  Pennsyl¬ 
vania  R.R.,  the  Jersey  City  Stockyards 
Co.,  the  Magnus  Metal  Co.,  the  Lister 
branch  of  the  American  Agricultural 
Chemical  Co.,  Newark,  N.  J.,  the 
Brooklyn  Union  and  New  York  Mutual 
Gas  Companies,  the  Pintsch  Compress¬ 
ing  Co.,  Jersey  City,  Central  R.R.  of 
New  Jersey,  and  also  of  a  number  of 
municipal  structures.  Since  1911  Mr. 
Higgins  has  been  conducting  a  general 
consulting  engineering  business  W’ith 
offices  in  New  York  City,  recently  form¬ 
ing  the  new  firm  known  as  the  Delano  & 
.Aldrich  and  Charles  H.  Higgins  Co., 
which  firm  will  carry  through  the 
various  engineering  projects  under  way 
for  both  companies. 

William  I.  Van  Arnum  has 
been  appointed  superintendent  of  the 
water  purification  plant  at  Youngs¬ 
town,  Ohio.  For  seven  years  Mr. 
Van  Arnum  was  superintendent  in 
charge  of  the  water  purification  plant 
at  Cohoes,  N.  Y.,  and  later  was  con¬ 
nected  with  the  Bridgeport  Hydraulic 
Co.,  Bridgeport,  Conn.,  from  which 
activities  he  goes  to  the  superintend¬ 


ency  of  the  plant  at  Youngstown,  Ohio. 
Mr.  Van  Arnum  will  assume  his  new 
duties  on  Sept.  9. 

John  D.  Garver  has  been  com¬ 
missioned  lieutenant  in  the  navy  and 
made  instructor  in  the  United  States 
Naval  Steam  Engineering  School,  Ho¬ 
boken,  N.  J. 

Walter  Charnlev,  who  was 
engaged  on  port  and  harbor  and  other 
works  in  Brazil,  and  before  that  was 
in  Mexico  on  railroad  and^  harbor  con¬ 
struction  and  survey,  has  been  com¬ 
missioned  as  first  lieutenant  and  is  in 
training  at  Camp  Humphreys,  Virginia. 

F.  T.  H  A  T  c  H,  formerly  chief  engi¬ 
neer  maintenance  of  way  of  the  St. 
Louis  system  of  the  Pennsylvania 
Lines,  has  been  made  consulting  engi¬ 
neer  to  the  corporation  and  will  have 
charge  of  valuation,  with  office  in  St. 
Louis. 

H.  P.  Board  MAN,  professor  and 
civil  engineer  and  acting  dean  of  en¬ 
gineering  at  the  University  of  Nevada, 
Reno,  has  returned  to  his  university 
duties  after  a  leave  of  absence  to  en¬ 
gage  in  Government  work.  Since  the 
first  of  March  Professor  Boardman  has 
been  engaged  as  engineer  on  the  con¬ 
struction  of  the  United  States  Explos¬ 
ives  Plant  “C”  at  Nitro,  W.  Va. 

R.  B.  S  H  E  p  A  R  D,  J  R.,  office  engineer 
in  the  valuation  department  of  the  At¬ 
lantic  Coast  Line  R.R.,  has  been  ap¬ 
pointed  valuation  engineer.  He  suc¬ 
ceeds  D.  W.  Gross,  who  has  resigned  to 
enter  the  service  of  the  corporation. 

C.  N.  Bainbridge  has  been  ap¬ 
pointed  assistant  engineer  in  charge  of 
bridge  inspection  and  bridge  erection 
on  the  lines  of  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.,  east  of  Mobridge,  S.  D., 
succeeding  E.  S.  Meloy,  deceased. 

C.  A.  F  0  R  T  E  R  has  received  a  com¬ 
mission  as  first  lieutenant  in  the  sani¬ 
tary  corps.  Mr.  Forter  has  been  rep¬ 
resenting  the  John  Baker,  Jr.  Company 
of  Kansas  City  and  was  for  many  years 
office  engineer  in  the  city  engineer’s 
office  at  Topeka,  Kan. 

Maurice  Coburn,  principal  as¬ 
sistant  engineer  of  the  Pennsylvania 
Lines  West,  with  office  in  St.  Louis,  has 
been  transferred  to  Indianapolis  as 
supervising  engineer. 

Raymond  Burnham,  designer 
of  coal  tipples  for  Fairbanks,  Morse 
&  Co.,  has  been  commissioned  captain 
in  the  Engineer  Officers’  Reserve  Corps. 
After  graduation  from  Sheffield  Scien¬ 
tific  School,  Yale  University,  in  1903, 
he  w'as  with  the  Mexican  International 
Ry.  for  one  year  on  topography,  and 
for  two  years  in  Panama  on  an  explo¬ 
ration  survey.  For  the  next  six  years 
he  was  a  mining  engineer  on  various 
projects  in  California,  Idaho  and  Mex¬ 
ico,  returning  again  to  civil  engineering 


work  in  1912  with  C.  W.  Humphrey, 
consulting  engineer,  Chicago. 

W.  A.  Clark,  chief  engineer  of 
the  Duluth  &  Iron  Range  R.R.,  has  been 
appointed  chief  engineer  also  of  the 
Duluth,  Missabe  &  Northern  Railway. 

A.  R.  Cook,  principal  assistant  en¬ 
gineer  of  the  Northern  Pacific  Ry., 
with  office  in  Tacoma,  Wash.,  has  been 
appointed  engineer  maintenance  of 
way  for  the  line  west  of  Paradise.  He 
succeeds  L.  M.  Perkins,  transferred. 


Obituary 


Lieut.  Robert  E.  A.  Mac¬ 
beth  was  killed  in  an  aviation 
accident  at  a  training  camp  near 
Birmingham,  Eng.,  on  Aug.  19.  He 
was  a  graduate  of  the  School  of  Prac¬ 
tical  Science,  Toronto,  and  prior  to  his 
enlistment  was  assistant  city  engineer 
of  Toronto.  He  completed  a  course  in 
aviation  in  December,  1915,  and  was 
sent  to  England,  where  he  saw  con¬ 
siderable  service  and  was  latterly  en¬ 
gaged  in  passing  upon  airplanes  before 
their  acceptance  by  the  Imperial  Gov¬ 
ernment. 

Maj.  Frederick  William 
Watkins,  with  the  Department  of 
Water  Supply,  Gas  and  Electricity, 
New  York  City,  until  1914,  when  he 
v/as  retired,  died  at  his  home  in 
White  Plains,  N.  Y.  He  was  75  years 
old  and  a  veteran  of  the  Civil  War, 
which  he  entered  as  a  private  in  the 
Union  army.  He  served  in  the  First 
New  York  Volunteer  Engineers,  also 
in  the  artillery  and  infantry,  and  was 
bre vetted  at  the  close  of  the  war  major 
of  volunteers  after  winning  successive 
promotions.  Major  Watkins  was  grad¬ 
uated  as  a  civil  engineer  from  New 
York  University  in  1868  and  was  em¬ 
ployed  on  railroad  construction  work  for 
fifteen  years  before  entering  the  serv¬ 
ice  of  the  aqueduct  commission  as  as¬ 
sistant  engineer  in  1884. 

Morley  Donaldson,  formerly 
vice-president  and  general  manager  of 
the  Grand  Trunk  Pacific  Ry.  at  Win¬ 
nipeg,  died  at  Ottawa  on  Aug.  27  at 
the  age  of  65.  He  was  born  in  Edin¬ 
burgh,  Scotland,  coming  to  America 
as  a  young  man.  He  entered  the  serv¬ 
ice  of  the  Canada  Atlantic  Ry.  in  1881 
as  chief  draughtsman  and  rose  to  the 
position  of  general  superintendent. 
When  that  road  was  merged  with  the 
Grand  Trunk  in  1905  Mr.  Donaldson 
became  general  superintendent  of  the 
Ottawa  division  of  the  system,  and  in 
1912  was  appointed  vice-president  and 
general  manager  of  the  Grand  Trunk 
Pacific  at  Winnipeg,  from  which  posi¬ 
tion  he  resigned  about  a  year  ago.  He 
was  a  member  of  the  CaT:adian  Society 
of  Civil  Engineers. 
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War  Industries  Threatened 
by  Steel  Shortage 

Nonwar  Plants  May  Be  Entirely  Shut 
Off — Labor  and  Fuel  Chief  Fac¬ 
tors  in  Serious  Situation 

Reports  that  the  output  of  certain  im¬ 
portant  war  industries  was  seriously 
threatened  by  the  steel  shortajre  were 
responsible  for  a  meeting  in  Washing¬ 
ton  between  representatives  of  the  steel 
industries  and  the  War  Industries 
Board,  followed  by  a  meeting  in  New 
York  of  the  heads  of  steel  producing 
companies  throughout  the  United 
States.  Owing  to  the  greatly  increased 
tonnage  required  by  our  European  al¬ 
lies,  and  to  the  labor  and  fuel  shortage, 
the  supply  of  steel  in  the  United  States 
will  be  entirely  restricted  to  the  needs 
of  the  War  and  Navy  departments,  the 
railroads  and  the  shipyards. 

Late  last  May  indications  were  that 
the  steel  producers  would  reach  100% 
production,  having  averaged  up  to  that 
time  93%.  Basing  calculations  on 
the  1917  output,  and  the  plant  exten¬ 
sions  placed  in  service  in  1918,  it  was 
predicted  that  steel  production  would 
pass  the  50,000,000-ton  mark  this  year. 
Now,  however,  with  a  reduced  instead 
of  an  increased  output,  the  require¬ 
ments  for  the  last  half  of  the  year  call 
for  upward  of  23,000,000  tons,  and 
may  reach  25,000,000  tons.  At  the 
present  rate  of  output  the  capacity  is 
but  17,000,000  tons  of  rolled  steel. 

Estimates  in  the  early  part  of  the 
year  were  also  based  on  the  probabil¬ 
ity,  as  indicated  at  that  time,  that  both 
the  fuel  production  and  the  shipping 
facilities  would  meet  the  situation.  Al¬ 
though,  as  pointed  out  by  the  Fuel  and 
Railroad  Administrations,  great  strides 
have  been  made  and  progress  effected, 
the  labor  situation,  the  difficulty  in 
which  was  not  apparent  in  the  early 
months  of  the  year,  has  become  so 
acute  that  it  entirely  upsets  the  pre¬ 
dictions  made.  Instead  of  a  100% 
capacity  output,  as  indicated,  today 
the  report  is  of  but  92%  output.  It 
was  93%  at  the  time  the  estimate  was 
made. 

To  formulate  measures  to  meet  this 
situation  the  conferences  held  in  Wash¬ 
ington  and  New  York  were  called.  At 
these  meetings  greater  conversion  of 
mills  to  steel  production  was  decided 
upon,  as  well  as  an  increase  in  the  coal 
supply  and  the  further  curtailment  of 
supplies  for  lesser  essential  industries. 

Steel  for  the  manufacture  of  passen¬ 
ger  automobiles  has  been  almost  en¬ 
tirely  shut  off,  and  the  recommendations 
of  the  War  Industries  Board  to  the  va¬ 
rious  automobile  manufacturers  to  effect 
a  100%  conversion  war  production  by 


Jan.  1,  1919,  indicates  to  what  extent 
the  restriction  of  steel  will  be  carried 
by  that  time.  Those  factories  which 
have  stocks  of  steel  on  hand  were  no¬ 
tified  that  in  case  of  necessity  they 
would  have  to  share  them  with  facto¬ 
ries  producing  war  essentials.  On  the 
other  hand,  it  was  pointed  out  that  the 
Emergency  Fleet  Corporation  had  a 
reserve  supply  on  hand  of  1,200,000  tons 
of  steel,  which  with  the  66,000-ton  re¬ 
serve  to  be  shipped  in  October  and  the 
50,000-ton  weekly  deliveries  now  being 
made,  will  furnish  stock  on  hand  for 
4,000,000  tons  of  shipping.  This  is 
more  tonnage,  some  believe,  than  both 
the  wood  and  steel  shipyards  will  be 
able  to  produce  this  year.  From  this 
it  is  argued  by  some  industries  which 
feel  the  shortage  that  the  Emergency 
Fleet  Corporation  is  stocking  up  at  the 

(Concluded  on  page  ^7Ji) 


Storage  of  Coal  by  Industries 
To  Be  Strictly  Limited 

A  limit  to  the  amount  of  coal  that 
industrial  plants  will  be  allowed  to 
accumulate  and  carry  on  hand,  and  a 
fixed  uniform  amount  for  each  state, 
were  established  at  a  meeting  of  all 
the  state  fuel  administrators  east  of 
the  Mississippi  Aug.  20.  This  action 
was  brought  about  by  the  increasing 
demand  tor  coal  for  special  war  pur¬ 
poses  in  the  East,  particularly  for  the 
navy  and  transport  service. 

The  announcement  states  that  “coal 
in  excess  of  that  required  for  current 
operations  shall  be  delivered  to  plants 
not  on  the  preference  list  of  the  War 
Industries  Board  only  when  it  is  .'.ot 
in  demand  for  use  before  Apr.  J,  1919, 
by  consumers  on  said  list;  namely, 
railroads,  the  Federal  Government, 
states,  counties,  public  utilities,  retail 
dealers  or  manufacturing  plants  on  the 
preference  list.” 

The  notice  further  states  that  these 
limits  are  mandatory,  and  each  fuel 
administrator  is  expected  to  see  that 
different  classes  of  consumers  are  not 
allowed  to  exceed  the  established  limits. 
In  particular  cases,  however,  which 
may  require  special  action  by  the 
granting  of  greater  stocks  of  coal,  the 
state  and  fuel  administrators  are  per¬ 
mitted  to  grant  special  licenses  under 
certain  restrictions  and  limitations. 
Those  companies  which  have  reserve 
stocks  of  coal  on  hand  at  the  effective 
date  of  the  notice  are  permitted  to 
retain  them  only  on  condition  that  they 
shall  thereafter  use  screenings  or  mine 
run  only,  and  shall  obtain  such  screen¬ 
ings  or  mine  run  for  current  use  only 
from  certain  specified  fields. 


Listing  Industries  for  the 
Fourth  Liberty  Loan 

Trade  Chairman  Named  and  120,000 

Firms  Lined  Up  and  Rated,  for 
Use  in  New  York  City  Drive 

Canvassing  for  the  Fourth  Liberty 
Loan  in  New  York  City  will  be  facili¬ 
tated  by  a  master  list  containing  120,- 
000  names  and  ratings  of  firms  listed 
according  to  industries.  Trade  chair¬ 
men  have  been  named  by  Benjamin 
Strong,  governor  of  the  Federal  Re¬ 
serve  Bank,  to  conduct  the  campaign, 
40  of  those  named  having  already  ac¬ 
cepted  the  appointment. 

There  are  90  committees,  represent¬ 
ing  all  the  industries  of  the  metropolis, 
and  the  chairman  states  that  the  di¬ 
vision  will  be  in  a  position  to  begin 
active  work  a  month  sooner  than  in  any 
of  the  previous  drives.  While  the  trades 
have  set  no  quota  for  their  shares  in 
obtaining  subscriptions  for  the  new 
loan,  which  is  to  be  floated  Sept.  28,  it 
is  anticipated  that  they  will  raise  abou*. 
half  the  total  of  the  city.  In  thr 
previous  drive  the  trades  totalei' 
$550,000,000. 

Each  committee  chairman  will  hav. 
from  10  to  20  associates,  and  will  cap¬ 
tain  a  canvassing  force  of  from  100  to 
500  workers.  The  task  of  selecting  this 
army  has  been  going  on  for  several 
weeks.  The  necessity  for  a  master  list 
was  realized  by  trade  leaders  when  it 
was  announced  from  Washington  that 
the  Fourth  Liberty  Loan  would  call  for 
a  greater  sum  of  money  than  had  ever 
been  raised  by  the  issue  of  bonds.  The 
trades  will  be  listed  according  to  their 
■estimated  wealth  under  three  classifi¬ 
cations:  1.  Firms  capable  of  rasing 
$10,000,000  or  more;  2,  firms  raising 
'^rom  $2,000,000  to  $10,000,000  and 
firms  raising  less  than  $2,000,000. 

The  trades  are  being  formed  into  com¬ 
mittees  and  war  industries  are  organ¬ 
ized  under  one  committee.  The  major¬ 
ity  of  the  chairmen  of  all  the  larger 
canvassing  organizations  will  remain 
tfte  same  as  for  the  previous  loans,  and 
the  committee  reports  that  the  work  has 
already  gotten  under  way  with  a  rush. 

Among  the  committees  organized  are 
those  covering  the  building  and  allied 
trades;  electrical,  paper  and  rubber  in¬ 
dustries;  coal  trade;  mining  industry, 
and  import  and  export  shipping.  The 
master  list  of  trades  will  be  supplied 
to  each  f  ubcommittee  and  it  is  stated 
that  noi  a  single  business  concern  will 
be  overloo.£ed  when  subscriptions  are 
solicited. 

The  Advisory  Trades  Committee  has 
decided  to  adopt  a  National  Community 
Honor  Flag  for  firms  60%  of  the  em¬ 
ployees  of  which  have  subscribed. 
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Steel  Shortage 

(Concluded  from  pane  47-i) 
expense  of  other  industries  almost  as 
essential. 

Recent  actions  by  the  authorities  at 
Washington  regarding  the  coal  sup¬ 
ply  also  indicate  measures  under  way  to 
assist  the  steel  manufacturers  in  this 
respect.  Hoarding,  or  even  the  ap¬ 
parent  overstocking  of  coal  by  any  in¬ 
dustry,  is  to  be  stopped,  and  those  in¬ 
dustries  which  have  a  larger  supply  on 
hand  than  is  necessary  will  be  forced 
to  share  with  industries  not  so  favor¬ 
ably  situated.  Although  these  steel 
producers  have  assured  the  Government 
authorities  that  they  will  do  everything 
in  their  power  to  increase  their  output, 
they  point  out  that  it  is  no  use  to  ex¬ 
pand  unless  they  have  adequate  raw 
materials  with  which  to  operate  their 
larger  plants. 

The  representatives  of  the  steel  in¬ 
dustries  and  Government  officials  there¬ 
fore  point  out  that  more  serious  and 
far-reaching  economies  must  be  prac¬ 
ticed.  Sheet  steel,  tin  plate  and  wire 
mills  will  probably  be  cut  down  50% 
and  pig  and  gray  iron  are  available 
only  for  munitions  or  particular  war 
requirements. 

The  automobile  manufacturers  are 
the  first  to  receive  notice  of  curtail¬ 
ment  from  Washington.  This  notice 
will  be  followed  by  others  to  all  the 
other  industries  using  iron  and  steel. 
They  will  receive  direct  warnings  of 
and  concrete  rules  for  the  effective  sav¬ 
ing  of  steel  to  the  plants  supplying 
direct  war  needs.  Refrigerator  man¬ 
ufacturers  as  well  as  motorcycle  and 
bicycle  plants  have  received  first  warn¬ 
ings,  and  stove  manufacturers  have 
been  notified  that  there  will  be  large 
inroads  on  their  allotments.  Electric 
manufacturers  and  dealers  have  also 
been  notified  of  reductions. 

Jobbers  will  be  permitted  to  hold 
stocks  for  Government  use  and  for 
civilian  orders  against  essential  needs, 
but  strict  supervision  of  sales  by  means 
of  pledges,  etc.,  will  be  maintained. 


Record  Cement  Production  in 
1917 — Output  Now  Restricted 

A  record  production  of  cement  for 
1917  is  shown  in  the  statistics  recently 
produced  by  the  cement  industry  in  the 
United  States.  The  output  for  the 
I'nited  States,  however,  has  been  re- 
.“^tricted  to  75%  of  the  average  annual 
production,  by  order  of  the  United 
States  Fuel  Administration  limiting  the 
allotment  of  fuel  to  the  various  indus¬ 
tries. 

Certain  exceptions  are  made  in  the 
order  to  cover  urgent  Government  needs 
for  cement  or  for  the  purpose  of  such 
building  operations  as  have  urgent  pub¬ 
lic  necessity,  or  where  the  industry  is 
able  to  obtain  wood  or  peat  for  fuel 
without  depriving  the  railroads  of  the 
use  of  wood  or  putting  a  burden  on 
them  for  the  hauling  of  fuel. 

Although  the  production  of  cement 
broke  the  record  in  1917,  the  actual 
si  ipments  show  a  small  decrease  from 


191fi.  hut  the  increase  in  value  of  the 
cement,  from  the  higher  prices,  resulted 
in  an  advance  in  value  of  17.8%  over 
1916. 


Centrifugal  Stucco  Gun  Used  on 
Large  Construction  Work 

.\  centrifugal  stucco  gun,  invented  as 
a  result  of  the  many  difficulties  en¬ 
countered  on  the  incasing  in  concrete 
of  the  Eastern  Hills  tanks,  Cincinnati, 
described  in  Engineering  News-Record 
of  Aug.  16,  1917,  p.  .305,  is  shown  here¬ 
with.  It  consists  of  a  small  machine 
driven  by  a  %-hp.  motor  which  has 
four  blades  to  throw  the  mortar  by 
centrifugal  force.  The  machine  includ¬ 
ing  the  motor  weighs  32  lb.  and  is  car¬ 
ried  by  a  strap  slung  around  the 
operator’s  shoulders,  leaving  both 
hands  free  to  operate  the  ma¬ 
chine.  It  is  operated  by  one  man  with 
a  helper  to  feed  the  mortar  into  the 
receiving  hopper.  The  gun  was  also 
used  in  waterproofing  the  interior  sur¬ 
face  of  a  pit  50  ft.  long,  15  ft.  wide  and 
32  ft.  deep,  built  for  the  Poliak  Steel 
Co.,  of  Cincinnati. 

The  machine,  it  is  stated,  will  apply 
from  400  to  450  ft.  of  stucco  per  hour 
on  brick  or  concrete  surfaces,  and  it  is 
asserted  that  the  work  is  superior  in 
both  quality  and  appearance  to  hand 
work.  It  is  asserted  also  that  for  ex¬ 
terior  work  where  metal  lath  or  ex¬ 
panded  metal  is  used  no  plastering  is 
required,  as  this  device  applies  the  en¬ 
tire  coat  monolithically.  It  applies  peb¬ 
ble  dash,  it  is  stated,  of  any  finish  de¬ 


sired.  It  also  applies  cement  mortar  to 
certain  self-centering  forms. 

The  machine  is  patented  by  Jesse 
Hodges  of  the  Ferro-Concrete  Construc¬ 
tion  Co.,  Cincinnati. 


Business  Notes 


G.  Ed.  Ross,  secretary  and  auditor 
of  the  Oregon  State  Highway  Com¬ 
mission  at  Salem,  Ore.,  has  resigned 
his  position  to  enter  the  service  of  the 
War  Department  at  Washington  as 
supervising  accountant  on  the  Kinney 
Construction  Division. 

The  corporate  interest  of  the  Union 
Pacific  System,  together  with  35  subsi¬ 
diary  and  associate  corporations,  will 
maintain  headquarters  in  the  Gas  Co. 
Building  in  Portland,  Ore.,  during  the 
remaining  period  of  Federal  control,  ac¬ 
cording  to  J.  D.  Farrell,  who  is  presi¬ 
dent  of  the  auxiliary  corporation  and 
of  the  railway  units  of  the  parent 
system. 


Trade  Publications 


“Pile  Pulling”  is  the  subject  of  a  7-p. 
pamphlet  issued  by  the  McKiernan- 
Terry  Drill  Co.,  which  announces  that 
the  pamphlet  is  published  for  the  bene¬ 
fit  of  the  users  of  their  pile  hammers. 
It  contains  brief  information  as  to  the 
best  means  of  rigging  them  to  pull 
piling. 

The  Mead-Morrison  Mfg,  Co.,  of  Bos¬ 
ton,  has  issued  a 
pamphlet.  No.  121 
B,  covering  the 
Mead  -  Morrison 
truck  winches.  It 
is  illustrated  with 
numerous  half¬ 
tones  showing  the 
truck  with  the 
winch  attached 
and  parts  of  the 
winch,  as  well  as 
line  cuts  showing 
the  application  of 
the  machinery. 

From  the 
Sprague  Electric 
Works  of  the  Gen¬ 
eral  Electric  Co. 
has  been  received 
bulletin  No.  48,- 
938,  superseding 
bulletin  No.  902, 
covering  the  elec¬ 
tric  grab  -  bucket 
hoist.  It  is  a  23-p. 
bulletin,  illustrated 
with  halftones  and 
tables  of  engineer¬ 
ing  data. 

The  Advance 
Felt  Specialty  & 
Cutting  Co.  has  is¬ 
sued  an  18-page  pamphlet  illustrat¬ 
ing  the  Widney  Resiliometer,  an  ap¬ 
pliance  that  measures  the  thickness, 
hardness  and  resiliency  of  any  resilient 
material. 


APPLYING  STUCCO  WITH  NEW  GUN 


